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1.0 INTRODUCTION

1.1 BACKGROUND

As of August 21,1990, Manville Sales Corporation
(Manville) completed remedial construction activities at the former Waste
Disposal Area (Site) located in Waukegan, Illinois (Figure 1.1) in accordance
with the Consent Decree signed December 31,1987 and all subsequent
attachments. The Site was remediated to eliminate the potential for exposure
to asbestos containing materials (ACM), disposed of on Site. An operations
and maintenance (O & M) manual presented hereafter has been prepared to
guide post construction activities at the Site. Long term O & M activities will
be the responsibility of the Manville Waukegan Manufacturing facility.
Figure 1.2 illustrates the remediated area at the Manville Waukegan
Manufacturing facility covered by the O & M program and provides area
names as used in the O & M manual.

The O & M program for the Site is designed to ensure the
integrity of the various covers overlying areas of the Site where ACM waste is
present. These covers include those constructed of vegetated soil, asphaltic
concrete and granular. Additionally, some areas of former ACM waste
disposal are overlain by surface water bodies.

The O & M Manual specifically addresses five major areas
of concern in regard to post construction activities. These are:

i) Vegetated soil cover
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ii) Surface water bodies

iii) Site security

iv) Access roads

v) Asphaltic concrete surfaces

In addition, a schedule and discussion of future soil, air and water sampling
events is presented.

Maintenance requirements for the Site include routine
inspection, scheduled maintenance, unscheduled maintenance, and record
keeping of these activities. The weekly and monthly inspection requirements
are detailed in Section 2.0 of the O & M Manual. The procedures for
implementing unscheduled maintenance are also presented and discussed in
Section 2.0.

1.2 REVISIONS TO THE O & M MANUAL

Over the course of implementation of the O & M
Program, revisions to the O & M manual, tables and figures may be required.
Such revisions shall be added as an addendum to this manual. Periodically
this manual and its revisions will be reviewed by the Waukegan Plant
Manager or his delegate and all revisions incorporated into the manual. The
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frequency of integration of revisions to the manual shall be determined based
upon the quantity of changes involved. Such revisions shall be added as an
addendum to this manual following review and approval by the United
States Environmental Protection Agency, Region V (USEPA) and the Illinois
Environmental Protection Agency (IEPA).

1.3 FILE MAINTENANCE

In accordance with Article XIII Paragraph A, of the
Consent Decree, Manville must make available to USEPA and IEPA
representatives all records and documents which pertain to the
implementation of remedial construction, post construction monitoring, and
maintenance of the Site for a period of at least ten (10) years after termination
of the Consent Decree. These documents include, but are not limited to,
results of all sampling and tests, construction administrative records and Site
maintenance records.

These documents shall be kept in locked filing cabinets at
the Waukegan Plant Manager's office or other secure Plant Manager
designated area. The files shall be kept current by the Plant Manager's
delegate and all document access shall be controlled through the delegate.

A Document Access Record, as shown in Figure 1.3 shall
be maintained to record by whom and when files are accessed and reviewed.
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DOCUMENT ACCESS RECORD

DATE NAME RECORDS ACCESSED COMMENTS

f igure 1 .3
DOCUMENT ACCESS RECORD
MANVILLE DISPOSAL AREAWaukegan, Illinois

2 9 8 0 - 1 0 / 4 / 9 0 - I - 0



1.4 PROGRESS REPORTS

In accordance with the Consent Decree and Amended
Work Plan, Manville will provide USEPA and IEPA written progress reports
on a semi-annual (twice yearly) basis following the completion of remedial
construction activities. The semi-annual progress report will include a
minimum of the following items:

• a description of actions taken during the previous six-month
period;

• plans and procedures completed in accordance with the O & M
manual during the previous six-month period;

• a description of actions and plans scheduled for the next
six-month period;

• copies of sampling and testing results, as well as other data
received including all necessary Quality Assurance/Quality
Control (QA/QC) data and a Quality Assurance (QA) review; and

• all statistical analysis and determinations performed in
conjunction with the Contingency Plans.

The first semi-annual progress report shall be submitted
to USEPA and IEPA in late February, 1992. Subsequent progress reports will
be submitted every six months until completion of O & M activities.



2.0 OPERATION AND MAINTENANCE PROGRAM

2.1 INTRODUCTION

A successful O & M program for the Site cover is
dependent upon frequent and thorough inspections of the Site. Failure to
identify problem areas limits the effectiveness of all remaining measures
contained within the O & M program. The intent of the regular inspections is
to identify and remediate areas where uncovering of contained ACM waste
may occur.

In addition to natural deterioration of the cover, other
on-going plant production modifications and/or maintenance activities may
affect the integrity of the cover. . Any work which may involve potential
penetration of the Site cover (i.e., pipe installation or repair) must first be
approved by USEPA and IEPA and must adhere to the Health and Safety
(H & S) protocols specified in the H & S Plan, dated June, 1988 and prepared by
C. C. Johnson & Malhotra (CCJM), presented in Appendix A.

2.2 ROUTINE INSPECTION AND MAINTENANCE

2.2.1 Inspection Schedule

Inspections of the remediated Site will be performed
according to the schedule provided in Figure 2.1 . Every effort will be made to



ACTIVITY

Inspect Vegetated Soil Cover1

Inspect Access Roads
Inspect Surface Water Bodies
Inspect Site Security Fence
Inspect Monitoring Wells
Inspect Length of Grass
Inspect Concrete Spillway
Inspect Collection Basin Level
Control Drains
Inspect Collection Basin
Inspect Benchmarks
Inspect Papermill Effluent Trough
Inspect Black Ditch Area
Inspect Perimeter Drainage Ditches
Inspect Catch Basin, Mixing Basin
Stages 3, 4, 5
Inspect Settling Basin
Inspect Sludge Disposal Pit
Inspect Mixing Basin Stages 6 and 7
Inspect West Parking Area
Inspect Area Y and Area Z

Weekly
»
*
*
»
»

FREQUENCY
Monthly

*
*
*
*
»
*
*
»

»
»
»
*
»
»

*
»
*
*
*

Comments

Maintain Grass Height
Between 6" - 15"

Note:
Ipor areas to inspect and items to inspect or refer to corresponding daily,
weekly or monthly inspection log.

CRA

f igure 2. 1
SITE INSPECTION SCHEDULEMANVILLE DISPOSAL AREAWaukegan, Illinois

2980- 7/23/9 I - I - I



have consistent inspections by the same trained personnel who are familiar
with the Site plans.

2.2.2 Weekly Inspection

An overall Site inspection shall be performed on a weekly
basis and following heavy rainfall events. The inspection shall consist of a
general Site drive along all access roads and the perimeter security fence. In
areas inaccessible to vehicle traffic (e. g., East Border Area and East Ditch), the
inspection shall be performed by walking the areas. Particular attention shall
be given to the condition of the roads, surface water bodies, vegetated soil
cover and associated slopes, ditches and installations, Active Miscellaneous
Waste Disposal Area, and perimeter fencing.

Weekly inspections performed will be recorded on the
Weekly Inspection Log (Figure 2.2). Once a month, the Monthly Inspection
Log shall be completed in lieu of the Weekly Inspection Log as discussed in
Section 2.2.3. Completed logs shall be kept on file at the Plant Manager's
office or other designated Plant area and will be accessible for USEPA and/or
IEPA review as required. Any maintenance performed as a result of the
weekly inspections should be recorded on the Maintenance Record Log
(Figure 2.3) and kept in a separate file in the Plant Manager's office or other
designated Plant area.



WEEKLY INSPECTION LOG

Inspector Date:

Areas: All access roads and gravel cover, perimeter security fence, surface water
bodies, vegetated soil cover and associated slopes, ditches and
installations, Active Miscellaneous Waste Disposal

Inspect Inspect for
Vegetated Erosion/Washouts
Soil Cover Bare Areas

Distressed Vegetation
Ponding
Other

Access Roads and Erosion
Gravel Cover Obstructions

Grading/Potholes
Drainage/Puddles
Debris
Other

Surface Water Riprap
Bodies Slope/Bank Erosion

Flooding
Debris
Other

Monitoring Wells Integrity of Bollards
Integrity of Casings
Security of Locks
Other

Site Security Integrity of Fence
Fence Integrity of Gates

Security of Locks
Placement and
Integrity of Signs
Other

CRA

Action Required
Yes No
Yes No
Yes No
Yes No

Yes No
Yes No
Yes No
Yes No
Yes No

Yes No
Yes No
Yes No
Yes No

Yes No
Yes No
Yes No

Yes No
Yes No
Yes No
Yes No

WEEKLY

Location
Comments

figure 2.2
INSPECTION LOG

MANVILLE DISPOSAL AREAWaukegan, Illinois
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MAINTENANCE RECORD LOG
Date Maintenance Performed Performed By Comments

CRA

figure 2.3
MAINTENANCE RECORD LOGMANVILLE DISPOSAL AREAWaukegan, Illinois
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2.2.3 Monthly Inspection

A complete and thorough Site inspection shall be
performed on a monthly basis. The monthly inspections shall address items
covered during the weekly inspections and shall place emphasis on more
specific installations. The inspection shall consist of a complete Site walk of
all access roads, perimeter security fence, west parking area, surface water
bodies, vegetated soil cover and associated ditches, slopes and installations.

Monthly inspections performed should be recorded on the
Monthly Inspection Log (Figures 2.4a, 2.4b and 2.4c). The Monthly Inspection
Log shall be completed in lieu of the Weekly Inspection Log for that week.
Completed logs shall be kept on file at the Plant Manager's Office or other
designated Plant area along with the Weekly Inspection Logs and will be
accessible for review by USEPA and/or IEPA representatives as required. Any
maintenance performed as a result of the monthly inspections should be
recorded in the Maintenance Record Log and kept on file in the Plant
Manager's office or other designated Plant area.

2.2.4 Problem Identification and Corrective Action

Should any problem be identified during the weekly or
monthly inspections, the inspector shall refer to the corresponding item in
Section 2.4 for a detailed description and appropriate corrective action. An
additional heading marked "other" has been added to the Weekly and
Monthly Inspection Log to be used if unforeseen problems or concerns which
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MONTHLY INSPECTION LOG

Inspector Date:
Areas: All access roads and gravel cover, perimeter security fence, west parking

area, surface water bodies, vegetated soil cover and associated slopes,
ditches and installations

Location
Inspect Inspect for
Vegetated Erosion/Washouts
Soil Cover Bare Areas

Length of Grass
Distressed Vegetation
Ponding
Animal Holes/Burrows
Other

Access Roads and Erosion /Washouts
Gravel Cover Obstructions

Grading/Potholes
Sufficient Cover
Drainage/Puddles
Debris
Other

Concrete Spillway Intake Obstructions
Outfall Obstructions
Structural Integrity
Other

Collection Basin Intake Obstructions
Level Control Drains Outfall Obstructions

Free Flowing
Rise in Water Level
Other

Benchmarks Damage
Industrial Canal and Erosion/Washouts
Pumping Lagoon Riprap

Distressed Vegetation
Pipeline Obstructions

CRA

Action Required Comments
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No

No
No
No
No
No
No

No
No
No

No
No
No
No

No
No
No
No
No

figure 2.4a
MONTHLY INSPECTION LOGMANVILLE DISPOSAL AREAWaukegan, Illinois
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MONTHLY INSPECTION LOG CONTINUED

Inspect
Papermill Effluent
Trough

Location
Action Required Comments

Black Ditch Area

Perimeter Drainage
Ditches

Catch Basin, Mixing
Basin Stages 3,4,5

Settling Basin

Sludge Disposal Pit
U-Shaped Pond
Mixing Basin Stages
6 and 7

Inspect for
Riprap Yes No
Erosion/Washouts Yes No
Pipeline Obstructions Yes No
Sediment Deposits Yes No
Other
Integrity of Sheet Pile Yes No
Storm Drains dear Yes No
Gratings Over Wet Well Yes No
Condition of Wet Well Yes No
Other
Sediment Deposits Yes No
Distressed Vegetation Yes No
Riprap Yes No
Erosion/Washouts Yes No
Other
Condition of Energy Box Yes No
Pipeline Obstructions Yes No
Sediment Depth Yes No
Erosion /Washouts Yes No
Flooding Yes No
Riprap Yes No
Other
Condition of Energy Box Yes No
Pipeline Obstructions Yes No
Riprap Yes No
Erosion/Washouts Yes No
Other
Settling of Cover Yes No
Erosion/Washouts Yes No
Distressed Vegetation Yes No
Ponding Yes No
Drainage Yes No
Other

CRA

figure 2.4b
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MONTHLY INSPECTION LOG CONTINUED

Inspect
West Parking Area
(East of Railroad)

Area Y and Area Z

Inspect for Action Required
Broken or Loose Asphalt Yes No
Vegetation Growing
Through Asphalt Yes No
Cracking Yes No
Grading/Potholes Yes No
Other
Surficial ACM Yes No
Broken or Loose Asphalt Yes No
Vegetation Growing
Through Asphalt Yes No
Cracking Yes No
Grading/Potholes Yes No
Drainage /Ponding Yes No
Other

Location
Comments

Monitoring Wells Integrity of Bollards Yes No
Integrity of Casings Yes No
Security of Locks Yes No
Other

Site Security Fence Integrity of Fence
Integrity of Gates
Security of Locks
Placement and
Integrity of Signs
Other

Yes
Yes
Yes
Yes

No
No
No
No

CRA

f igure 2.4c
MONTHLY INSPECTION LOGMANVILLE DISPOSAL AREAWaukegan, Illinois
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may potentially impact the integrity of the Site are identified by the inspector.
If the inspector is in doubt about the impact of a specific item, the item should
be recorded in the inspection log and the Plant Manager or his delegate
notified so that appropriate measures may be taken.

2.3 MAINTENANCE

Required maintenance identified by the weekly or
monthly inspections should be performed as soon as possible but in no event
later than 30 days, subject to the Force Majeure provisions in Article XI of the
Consent Decree. Maintenance items may include, but are not limited to, the
following:

1. cutting and/or fertilizing of the Site grass;

2. grading of the Site access roads;

3. patching of potholes and surface cracks in asphaltic surfaced
areas including the parking area west of the disposal area
and those in Area Y and Area Z;

4. cleaning of the stormwater catch basins, culverts, ditches
and/or sewer mains;

5. repair of surficial erosion and sloughing along the Site
perimeter slopes;

8



6. repair of areas of settlement or subsidence;

7. repair of cover damage caused by burrowing wildlife,
presence of deep-rooted weeds, or other foreign vegetation;
and

8. repair or replacement of fencing, signs and locks.

Following inspection activities and identification of
maintenance items, execution of the maintenance items shall be scheduled
through the Plant Manager's office or his delegate to be performed as soon as
possible to prevent enlargement of the problem. Unforeseen problems,
identified by the inspection activities shall be recorded and referred to the
Plant Manager or his delegate for proper handling. Further discussion of
some of the above routine maintenance activities follows:

2.3.1 Grass Cutting and Fertilizing

An important maintenance activity to be performed on
the Site vegetative cover is periodic cutting and fertilizing. Maintaining a
consistent length of vegetation will limit the growth of deep rooted plants,
and broad leaf and noxious weeds that may impact the integrity of the
subsurface clayey soil cover. Approximately 100 acres of vegetative soil cover
is designated to be cut and maintained periodically. These areas are
illustrated, by shading, on Figure 2.5. The length of the vegetative cover shall

9



*̂- ~^zm< oF2n 5
Igjj!

JlpL=r~ — c
|>8i 3
Iramo r*^ • >a-n w

w rt*2*
|1

i'i
P H
n

• U is«
WN C2* Eir;|
IB£3n



be maintained between six inches and 15 inches in height. In addition to the
vegetative cover on the flat or gradually sloped areas on-Site, vegetative
cover on sloped areas, not adjacent to waterways, shall be periodically cut. All
cutting shall be performed by qualified and trained personnel with support of
mechanical lawn mowing equipment. Vegetative and riprap covered sloped
areas adjacent to waterways shall not be cut as these areas were seeded with
Crownvetch, a low growing ground cover. Washouts occuring, if any, on
such sloped areas shall be repaired in accordance with this O & M manual.

To ensure development and maintenance of a substantial
root base, commercial fertilizer shall be applied yearly or at other frequencies
as directed by the topsoil composition analysis as discussed below to the
designated vegetative cover areas. The fertilizer for refertilizing shall be
premixed commercial product conforming to IDOT Article 717.07 and shall
contain the following percentages by weight: Nitrogen 12%, Phosphoric Acid
24%, Potash 12% and 52% inert materials. The inert materials shall contain a
minimum of 13% soil sulfur. The above fertilizer/nutrient formula was
determined through soil analysis data of samples collected from the Site
topsoil in June 1991 and on recommendations provided by the U. S.
Department of Agriculture (USDA). Every two years, composite topsoil
samples shall be collected and analyzed for soil nutrient levels and soil pH.
USDA will determine, on the basis of the resulting analysis, the need for
modifying the fertilizer/nutrient ratio (i.e. Nitrogen, Phosphoric Acid, Potash
and inert material percentages) from those listed above to ensure that the
optimal nutrient mix is applied to the vegetative cover and recommend the
modified fertilizer/nutrient formula. Additional soil sulfur may be applied
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to the soil cover to control the soil pH, as recommended by the USDA, as
discussed below.

Fertilizer conforming to the above fertilizer/nutrient
formula shall be applied to vegetative cover areas in accordance with the
manufacturers suggested application rate of 4 Ibs/1,000 SF and with support of
a commercial spreader in late summer to early fall or other frequency as
recommended by USDA. Soil sulfur for controlling the soil pH may be
applied at the manufacturers suggested application rate of 3.5 lb/1,000 SF in
conjunction with fertilizer application. Core aeration of the topsoil cover is
recommended prior to fertilizing to allow nutrients to effectively penetrate
the full depth of topsoil cover.

During the weekly and monthly Site inspections, the Site
shall be visually inspected for noxious and deep rooting broad leaf weeds.
Heavy weed growth may require the application of commercial, ready mixed
herbicides to reduce weed growth. Weed control should be performed on
affected areas by application of 2,4-D, MCPP or dicamba in accordance with
manufacturers recommendations. Application of weed control chemicals
shall be performed by a licensed applicator.

2.3.2 Site Roads and Gravel Cover

Repair to surface gravel cover may be required
periodically. Work will include filling potholes, depressions and spreading of
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surface gravel on gravel cover and road areas worn from plant vehicular
traffic, snow removal activities or surficial erosion from stormwater run off.

Areas identified through Site inspections as requiring
surficial gravel repairs shall be maintained by applying imported crush
granular materials and grading to promote positive drainage. Deep gravel
repairs (depth greater then 4 inches) require mechanical compaction as
discussed in Section 3.3.3.

2.3.3 Asphaltic Concrete Pavement Surface Repairs

Areas identified on Figure 2.6 which have a bituminous
surface pavement must be inspected for surface cracking, wear and potholes
during the monthly Site inspections. Patching and repair of the pavement
areas, as identified by the monthly Site inspections shall be scheduled and
performed as discussed in Section 3.7.

2.3.4 Stormwater Catch Basins, Culverts, Ditches and Sewer Mains

Stormwater catch basins, culverts, ditches and sewer
mains shall be inspected visually for sediment buildup and blockage during
the monthly Site inspections and following heavy rainfall events. As
identified by these inspections, periodic cleaning of sediment from these
installations shall be performed to promote free, unobstructed flow of
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stonnwater run off. All sediment removed during cleaning shall be disposed
of in the Active Miscellaneous Waste Disposal Area.

23.5 Surface Erosion/Washouts

The Site remedial soil cover shall be inspected on a
weekly and monthly basis and after each heavy rainfall event to identify areas
of surface erosions/washouts. As identified by these inspections surface
erosions/washouts shall be routinely repaired to prevent enlargement of the
impacted area(s). All remedial soil cover repair shall be performed as
discussed in appropriate subsections of Section 3.0.

2.3.6 Cover Settlement, Surface Cracking and
Miscellaneous Surface Failures_____

The Site remedial soil cover shall be inspected on a
weekly and monthly basis to identify areas of soil cover settlement, surface
crack-ing, deep rooted vegetation (e.g. poplar tree saplings), burrowing animals
and other surface failures or intrusions. Maintenance items identified
through the Site inspections shall be scheduled for repair as appropriate and
maintained as discussed in appropriate subsections of Section 3.0.
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2.3.7 Fencing. Gates. Locks. Signs

The Site fencing, gates, locks and warning signs shall be
inspected during the weekly and monthly inspection to identify any areas of
breaching and/or vandalism. Areas identified shall be reported to the Plant
Manager so that appropriate repair activities may be scheduled. Plant security
should also be notified of any breaching of the Site perimeter fencing and
gates. All repair work shall be performed as discussed in Section 3.0.

2.4 POTENTIAL PROBLEMS

This section summarizes the potential problems which
may be encountered during the weekly and monthly Site inspections. The
appropriate corrective actions to be taken are respectively identified. The
specific areas of concern addressed in this section are as follows:

i) Vegetated Soil Cover (Table 2.1);

ii) Access Roads (Table 2.2);

iii) Surface Water Bodies (Table 2.3);and

iv) General (Table 2.4), which includes:
a) perimeter fence;
b) signs;
c) monitoring wells;
d) perimeter drainage ditches;

14



Potential Problems

TABLE 2.1
POTENTIAL PROBLEMS

VEGETATED SOIL COVER
MANVILLE DISPOSAL AREA

Concern Action^

Erosion

Bare Areas

Puddles

Dead/Dying Grass

Weeds/Bushes

Wash out of grass, topsoil, clay or sand
Typically on steep slopes. Immediate action
should be taken to prevent further erosion and
consistent with exposure of underlying ACM.

Potential for erosion.

Settlement of original cover. Standing water.
Bare areas once dryed up.

As with bare areas, potential for erosion.

Deterioration of grasses. Potential penetration
through cover if left unattended.

Animal Holes/Burrows Movement of ACM to surface. Safety hazard.
Potential for initiation of soil cover erosion.

Sediment in Swale

Grass Length

Smothering and killing of sod and interruption
of normal surface water flow pattern.
Vegetation above 15 inches in height should
be cut and maintained from 6" to 15" in length.
Tall vegetation shades out and kills underlying
species.

Recover washed out soil. This material may be used to
restore the eroded area. Backfill with additional soil to
original cover design thickness (24 inches thick)
consistent with this O & M manual. Reseed with grasses
existing conditions. If seeding slopes, erosion control mat
or jute netting placement is recommended.
Loosen and till topsoil. Reseed and mulch as necessary.
Restoration should be performed as soon as feasible
Till topsoil and grade. Add additional topsoil if necessary.
Check final elevation to ensure adequate drainage. Reseed
and mulch. If ponding is minor, grading of topsoil should
be sufficient. If significant ponding is present,
additional soil may be required.
Till topsoil and reseed. Cover with erosion control mat or
mulch.
Remove all bushes and tall weeds. Reseed as required.
Perform annually as a minimum.
Contact Waukegan Animal Control Department regarding
trapping and relocation of persistent rodents. Seal all holes
with compacted clay. Replace topsoil, seed and mulch.
Remove sediment and place in on-Site topsoil stockpile.
Replace sod or reseed and mulch if damaged.
Schedule for routine grass cutting.

Acquired actions should be made within 30 days, subject to the Force Majeure provisions in Article XI of the Consent Decree.



TABLE 2.2
POTENTIAL PROBLEMS

ACCESS ROADS
MANVILLE DISPOSAL AREA

Potential Problems
Erosion/Washouts

Potholes

Puddles

Obstructions

Concern
Washed out surface gravel or subbase material.
Potential exposure of underlying ACM.

Potential exposure of underlying ACM.
Safety hazard.
Settlement of original cover. As with potholes
potential exposure of underlying ACM.
Safety hazard.

Animal Holes/Burrows Movement of ACM to surface. Safety hazard.
Potential for erosion initiation.

Soil on road surface Potential for washouts and impassible condition,
from washing from hindering daily active waste dumping operations
adjacent soil cover areas and Site inspections.
Snow on road Potential for impassible road condition, hindering

daily active waste dumping operations and Site

Action^
Recover washed out gravel. This material may be used to
restore the eroded area. Backfill and compact to grade.
See detail plan for material specifications.
Backfill and compact to grade. See detail plan specifications

Backfill and compact to grade. See detail plan for material
specifications.
Remove obstructions as soon as possible. Place in secure area
pending off-site removal.
Contact Waukegan Animal Control Department regarding trapping
and relocation of persistent rodents. Fill all holes with granular
subbase and surface coarse gravel.
Clear off all soil and repair soil cover. Avoid disturbing
gravel road if possible, otherwise repair gravel road as
necessary.
Clear roadways required for plant operations or inspections with
snow plow. Note gravel road damaged by plow, if any, and schedule
road repair for early spring.

'Required actions should be made within 30 days, subject to the Force Majeure provisions in Article XI of the Consent Decree.



TABLE 23
POTENTIAL PROBLEMS

SURFACE WATER BODIES
MANVILLE DISPOSAL AREA

Potential Problems Concern Action1

Water Level

Storm Drains

Overflow or dramatic variations in water level
have potential for erosion.
Plugged storm drains may cause overflow
and ponding leading to erosion and exposure
of underlying ACM.

If levels are rising dramatically, check for obstructions in
out falls and notify Plant Manager for immediate action.
Remove obstructions and clean sediment as needed. Gather
debris and place in Active Miscellaneous Waste Disposal
Area. Inspect for damage and repair as necessary.

Sediment at
Water Surface

Riprap

Slope/Bank Erosion

Energy Dissipation
Boxes and Spillway

Capacity of water body to hold sediment is at
maximum. Potential for sediment migration
to down line water bodies. Potential for
shoreline erosion.
Displaced riprap. Potential for erosion in
bare areas and exposure of underlying ACM.
Wash out of grass, topsoil, sand, rip rap or clay
typically on steep slopes. Immediate action
should be taken to prevent exposure of
underlying ACM.
Obstructions causing overflow.
Structural damage. Debris.

Notify Plant Manager. Schedule and perform dredging
operations as soon as possible.

Replace riprap cover to nominal 12" thickness. Repair or
replace underlying geotextile and sand as needed.
Backfill or replace displaced materials to match original
cover. Sod or seed with turf grasses to match existing
conditions, mulch if necessary. Restore riprap cover. Refer
to detail plan for construction and material specifications.
Remove obstructions and/or debris. Inspect for cracks or
structural damages. Initiate repair as soon as possible.

'Required actions should be made within 30 days, subject to the Force Majeure provisions in Article XI of the Consent Decree.



Page 1 of 2
TABLE 2.4

POTENTIAL PROBLEMS
GENERAL

MANVILLE DISPOSAL AREA

Potential Problem Concern Action

Locks Secure

Perimeter Fence
Warning Signs

Bollards
(Protective Posts)

Tampering. Site security.
Monitoring wells and gates.
Forced entry or seasonal damage.
Tampering or theft. Correct placement
(maximum spacing 500 feet).
Bollards damaged or displaced. Need paint.

Replace and secure locks as necessary. Make sure locks
are operational.
Repair or replace as needed.
Replace any damaged or stolen signs. See detail plan for
installation specifications.
Replace or repair damaged or displaced bollards. Paint as
needed.

Monitoring Well
Casings

Damage or tampering. Repair or replace as necessary. If tampering is suspected, determine
whether foreign objects or materials have been introduced into
the well and replace monitoring well as necessary.

Perimeter Drainage
Ditches
Black Ditch Area

Sod drying out. Riprap intact. Obstructions
or debris.
Movement of sheet pile slope retention wall.
Storm drains clear. Grating over wet well not
obstructed.

Asphaltic Concrete Broken or loose asphalt, vegetation growing
Pavement Cover Areas through asphalt. Cracks or potholes.

Irrigate dry areas. Replace stone cover as specified in detail
plan. Remove obstructions or debris which may affect flow.
Remove any obstructions or debris and dispose in Active
Miscellaneous Waste Disposal Pit. Notify Plant Manager for
immediate action if problem is with retention wall.
Remove broken or loose asphalt and dispose of in accordance with
Federal regulations.. Remove protruding vegetation. Apply
herbicide as appropriate. Repair disturbed areas with
cold patch or bituminous surface treatment and compact to grade.
Patch cracks and potholes.

Required actions should be made within 30 days, subject to the Force Majeure provisions in Article XI of the Consent Decree.



TABLE 2.4
POTENTIAL PROBLEMS

GENERAL
MANVILLE DISPOSAL AREA

Page 2 of 2

Potential Problem
General Debris

Shingle Tab
Covered Areas

Other unforeseen

Concern
Debris migrating off Site. Debris becoming
lodged in Site maintenance equipment.
Conditions that could lead to exposure of
material beneath the shingle tabs to the
atmosphere.

Actionl
Pickup and dispose of debris in Active Miscellaneous
Waste Disposal Pit.
Provide additional cover as necessary.

Record problem on Inspection Log. Notify Plant Manager for
appropriate action.

Required actions should be made within 30 days, subject to the Force Majeure provisions in Article XI of the Consent Decree



e) Black Ditch area;
f) asphaltic concrete pavement cover areas;
g) gravel debris;
h) shingle tab covered areas; and
i) other.
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3.0 MATERIAL SPECIFICATIONS AND PLACEMENT

3.1 GENERAL

The intent of this Material Specifications and Placement
section is to present a discussion of the construction of the Site remedial
cover. It should be used as a detailed guide in the event that repairs to the
remedial cover are necessary.

3.2 VEGETATED SOIL COVER

3.2.1 General

The typical 24-inch thick vegetated soil cover for the Site
consists of a six-inch thick sand layer overlain by a 15-inch thick compacted
day layer and a three-inch lightly rolled vegetated topsoil layer as detailed on
Figure 3.1. On sloped surfaces (greater than 20%), the six-inch sand layer is
replaced with eight inches of clayey soil for a total of 23 inches of clay.

3.2.2 Materials

All sand used for backfill on Site shall be
contaminant-free beach sand which may be obtained from the Borrow Pit or
from off-Site locations. Sand shall be tested for asbestos in accordance with
Section 02200.0.01 of Appendix B prior to its use on Site.
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3 TOPSOIL, SEED AND FERTILIZER

DRAINAGE

SAND

CRA

figure 3.1
24-INCH THICK SOIL COVERMANVILLE DISPOSAL AREAWaukegan, Illinois

2 9 8 0 - 6 / I 3 / 9 0 - I - 0



Replacement clay cover material shall be obtained from
off-Site non-contaminated borrow locations. The material shall meet the
Corps of Engineers Classification ML-CL or CL for silty days, (clay content
between 25% and 65%) and may contain up to 10% organic material. Clay
shall be tested for asbestos, partide size, moisture content, organic content, pH
and Standard Proctor density in accordance with Section 02200.3.01 of
Appendix B prior to its use on Site. USEPA and EEPA shall be notified if and
when repairs are required to the day layer.

Replacement topsoil shall be a loamy mixture free of
roots, sticks, weeds, brush, stones, litter and waste products. It shall contain
not less than 12% nor more than 50% clay, and not less than 1% nor more
than 10% organic matter. Topsoil shall be tested for asbestos, partide size,
moisture content, organic content and pH in accordance with
Section 02200.3.01 of Appendix B prior to its use on Site. Topsoil shall also
conform to Illinois Department of Transportation (IDOT) Article 717.04 (see
Appendix C).

The fertilizer shall be pre-mixed commercial product
conforming to IDOT Article 717.07 (see Appendix C). The fertilizer for new
seeding shall contain the following nutrient percentages by weight: Nitrogen -
6%, Phosphoric Acid - 25%, Potash - 25%, inert material-44%.
Fertilizer/nutrient formulation for reseeding existing vegetative soil cover
areas shall be determined by soil analysis as discussed in Section 2.3.1 .

The seed mixture shall be as specified in Table 3.1.
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TABLE 3.1
SEEDING MIXTURES

Type Seeds Ibs/acre
Flat Areas (IDOT Class 2) Ky 31 or Alta Fescue 50

Perennial Rye Grass 30
Creeping Red Fescue 20
Cover Crop (note 1)

Slopes adjacent to
Water Bodies Crownvetch 15

Perennial Rye Grass 10
Alsike Clover 7
Cover Crop (note 1)

Note 1 - Cover crop consists of either Spring Oats or Winter Rye at an application
rate of 48 Ibs/acre or 56 Ibs/acre respectively, depending upon when seeding is
placed.



3.2.3 Placement

The cover (sand and day materials) shall be placed in
layers of a thickness that will allow adequate compaction but not exceeding
one foot in thickness. Each layer shall be compacted to 90% standard Proctor
density prior to placement of subsequent layers. On steep sloped areas where
use of mechanical compaction is not practical, each layer shall be compacted
with soil placement equipment tires or tracks until 90% Standard Proctor
density is achieved, in accordance with Appendix B.

The topsoil shall be placed to provide a minimum of
three inches rolled thickness. Topsoil shall be fertilized uniformly over areas
to be seeded in accordance with the applicable rates listed in Table 3.1 and
IDOT Section 642 (see Appendix C). Repaired areas which are subject to
erosion should be mulched or blanketed with erosion mat or jute netting to
optimize seed germination and growth.

3.3 ACCESS ROADS AND GRAVEL COVER

3.3.1 General

The access roads and gravel covered areas on-Site are
either designated Class I (heavily travelled) or Class II (lightly travelled).
Roadways and gravel cover are constructed of aggregate material to a
thickness of 24 inches. Depending on class designation, material placement
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thickness varies. Typical construction details for Class I and Class n gravel
roadways or cover are presented in Figures 3.2 and 3.3, respectively.

3.3.2 Materials

The granular subbase material shall be contaminant-free
beach sand, as specified in Section 3.2.2.

The coarse aggregate for surface course shall be Class D
quality or better, meeting IDOT Type B Gradation CA6, CA9 OR CA10. The
coarse aggregate base course shall meet IDOT gradation CA6, CA2 or CA4.
The applicable IDOT specification is presented in Appendix C.

3.3.3 Placement

A twelve-inch thickness of compacted granular subbase
material (sand) compacted to 95% standard Proctor density shall be placed on
roadways designated Class I while a 14-inch thickness of compacted granular
subbase material compacted to 95% standard Proctor density shall underlay
roadways designated Class II.

An eight-inch thickness of compacted coarse aggregate
base course followed by a four-inch thickness of compacted coarse aggregate
surface course shall be placed on roadway sections designated Class I.
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VARIES

4" COMPACTED 1DOT
CSE. AGG. SURF.
COURSE

8 COMPACTED IDOT
CSE. AGG. BASE COURSE

2 % Slope ($•• NoU)
l̂ JÎ Z^^^^CLxin;• . • ' • • . * ' . . , • « • • . • •• • % •

12 " COMPACTEDGRANULAR SUBBASE

2 MIN.

24" SOIL COVER (TYP)
L— EXISTINGSUBGRADE

NOTE :
DIRECTION OF SLOPING VARIES.
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figure 3.2
CLASS I GRAVEL ROADWAY OR COVERMANVILLE DISPOSAL AREAWaukegan, Illinois
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2 MINI .

VARIES

,4" COMPACTED IDOT
CSE. AGO. SURF.
COURSE

6" COMPACTED IDOT
CSE. AGG. BASE COURSE

2 % Slope (S«« NoU) 2 MIN.

COMPACTED
GRANULAR SUBBASE

24' SOIL COVER (TYP) L— EXISTINGSUBGRADE

NOTE :
DIRECTION OF SLOPING VARIES.

CRA

figure 3.3
CLASS H GRAVEL ROADWAY OR COVER

MANVILLE DISPOSAL AREAWaukegan, Illinois
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Compaction of base course and surface course will be to 95% standard Proctor
density.

A six-inch thickness of compacted coarse aggregate base
course followed by a four-inch thickness of compacted coarse aggregate surface
course shall be placed on roadways sections designated Class H Compaction
of base course and surface course will be to 95% standard Proctor density.

3.4 RIPRAP

3.4.1 General

In areas of potential erosion, such as interior slopes of
water bodies and drainage swales, a stone cover (riprap) was placed. The
integrity of the riprap must be maintained to prevent erosion of the
underlying soil cover and potential ACM exposure. A typical riprap detail is
presented in Figure 3.4.

3.4.2 Materials

The riprap bedding material shall be contaminant free
beach sand as specified in Section 3.2.2.
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12 NOMINAL THICKNESS
OF STONE RIPRAP
( I D O T \R .R .4 )

CRA

24 CLAYEY
SOIL COVER
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Geotextile for the riprap underlayment shall be Phillips
Supac® 4NP or equivalent. Equivalent geotextile shall conform to or exceed
all physical properties of Supac® 4NP.

The riprap stone shall have a maximum weight per piece
of 150 pounds and not more than five percent shall weigh less than three
pounds per piece. The material shall be evenly graded and 30 to 70 percent of
the material shall weigh 60 pounds or more per piece. The riprap stone shall
conform to IDOT Article 704.01, Coarse Aggregate, Class A quality Na2 SQi
soundness requirement (see Appendix C). The existing riprap is R.R.4 stone,
supplied by Vulcan Materials Company of Countryside, Illinois.

3.4.3 Placement

Prior to placement of the riprap and geotextile, the sand
bedding depth should be measured to ensure a minimum twelve inch
thickness. Areas requiring sand shall be backfilled and graded with sand to a
slope of 2:1 or less.

Following sand placement, damaged or missing geotextile
fabric shall be placed over the sand layer and anchored by pinning. Pins for
this purpose may be obtained through the geotextile supplier.

The riprap stone shall then be placed over the geotextile
fabric to a nominal thickness of 12 inches.
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3.5 PERIMETER FENCING AND SIGNAGE

3.5.1 General

Site security consists of a six-foot high, two-inch mesh
chain link fence encompassing the perimeter of the Site. Swinging gates are
located along the eastern fence line at the southeast corner and near the
northeast corner of the Site and are equipped with key entry padlocks. Keys
for all Site pad locks shall be maintained by the Plant manager or his delegate,
in the Plant managers office. The top rail of the fence is bordered with three
tiers of barbed wire. The integrity of the Site fencing and gates must be
maintained in good operating condition to ensure adequate Site security.

In addition, perimeter warning signs are placed along the
perimeter fence lines and along the west perimeter of the disposal area at a
maximum spacing of 500 feet to inform the public of the presence of a former
ACM disposal Site, as required by USEPA and OSHA.

3.5.2 Fencing

3.5.2.1 Materials

The chain link shall be two-inch mesh fabricated from
nine-gage wire, 72 inches high; ASTM A392, Class II zinc coated or ASTM
A491 aluminum coated steel.
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The fasteners shall be metal bands or nine-gage steel wire
galvanized in accordance with ASTM A641 Class IE coating or aluminum.

The line posts shall be a nominal 2-5/8 inch O.D.,
Schedule 40 galvanized steel pipe weighing 3.65 pounds per foot.

The end and corner posts shall be Schedule 40 galvanized
steel pipe, 2-7/8 inch O.D., 5.79 pounds per lineal foot. The braces shall be
provided as follows:

-horizontal braces of 1-5/8 in O.D. Schedule 40 galvanized steel
pipe, connected corner to corner, and gate posts with suitable
metal connections;

-horizontal braces at midpoint of fabric;

-diagonal brace rod from end of horizontal brace back to end,
corner and gate posts, complete with turnbuckle.

-bottom tension wire, 7 gage galvanized or aluminum coated
steel.

The top rails shall be 1-5/8 inch O.D. Schedule 40
galvanized steel pipe with suitable metal connectors.
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The gate posts shall be 4-inch Schedule 40 galvanized steel
pipe, 2'-8" higher than the height of the fence fabric.

The gates shall be double swing, consisting of two
eight-foot wide by six-foot high sections. The gate frame shall be constructed
of 2-inch O.D. Schedule 40 steel pipe of all welded construction. The gate
shall be fitted with three tiers of barbed wire, the same as fencing.

The fence post concrete footings shall be 12 inches in
diameter for line posts, 18 inches in diameter for end, corner and gate posts
and shall extend six inches below bottom of post.

3.5.2.2 Installation

The posts shall be set a maximum of lO'-O" center to
center. Line posts shall be set 30 inches into the ground; gate and corner posts
shall be set 42 inches into the ground. All line, corner and gate posts shall be
anchored in concrete as discussed above.

Each end, corner and gate post shall be braced with one
horizontal brace insialled with diagonal brace rod and turnbuckle. The
diagonal brace rod shall be attached to the end, corner or gate post at bottom of
fabric.
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Where the fence line crosses drainage swales or other
uneven areas, fabric bottom extensions shall be placed to close openings to
within three inches of final grade.

3.5.3 Perimeter Signs

3.5.3.1 Materials

Sign posts shall be eight feet long steel U-channel sign
posts made of high tensile steel, with prepunched 3/8-inch holes on one inch
centers.

Signs shall be made of aluminum or steel. Signs shall
conform to the requirements for 20" x 14" upright format signs specified in
OSHA 29CFR 1910.145 (d)(4) and shall be worded as specified in the current
issue of NESHAP 40CFR Part 61.153 (b)(l)(iii). Typical sign dimensions and
wording are detailed on Figure 3.5.

3.5.3.2 Installation

Signs shall be placed on sign posts 24 inches inside of the
existing fence line to minimize vandalism of the signs. In addition, signs
shall be placed along the west boundary of the Site. The signs shall be spaced
at a maximum spacing of 500 feet plus one at each Site access gate. The posts
shall be set at least 30 inches into firm ground. In unconsolidated ground,
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sign posts shall be set in concrete. Signs shall be fastened to the sign posts
with 5/16" x 2 1/2" double washered, galvanized hex bolts and positioned so
that the bottom of the sign is at least four feet above the existing ground
surface.

3.6 DREDGING PLAN

3.6.1 General

During the monthly Site inspections as noted in
Section 2.2.4 a visual inspection of sediment depth within the Catch Basin and
Mixing Basin Stages 3, 4, and 5, as identified in Figure 3.6, shall be conducted.
Sediment is continuously deposited in these waterways from Plant operations.
If sediment appears at the water surface in any water body, the Plant Manager
or his delegate should be notified so that removal of the sediment may be
scheduled.

The following subsections present methods and
procedures to be performed in the event that hydraulic dredging systems are
utilized to remove the sediment from the active wastewater treatment
system. Although hydraulic dredging is the suggested method, an alternative
method may be used to remove the sediment provided the method used is
consistent with maintaining the integrity of the remediated soil cover and
sloped areas. In any event, the dredging depth will be determined using
standard surveying methods and practices.
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3.6.2 Pre-Dredging Preliminary Steps

Prior to setting up dredging equipment, the following
steps shall be performed to ensure the integrity of the banks during dredging
operations:

1) Mobilize and set up buoy lines and aluminum extension arms in
the waterway to be dredged, connecting the lines to existing buoy
line support posts as shown in Figure 3.7;

2) Determine allowable dredging depth from top of water
referencing permanent benchmarks adjacent to the Catch Basin
and the Mixing Basin areas. Elevations and locations for each
benchmark are presented in Table 3.2 and identified on Figure 3.6.

In accordance with Attachment D of the Revised
Amended Remedial Work Plan, dredging depth cannot exceed an elevation
greater than two feet above the dredge depth established during the remedial
construction. Allowable dredging depth elevations are presented in Table 3.3.

To minimize the potential for undermining the banks,
extreme care shall be exercised to ensure that dredging is performed only
within the area delineated by the buoy lines. In the event that portions of the
banks are undermined by the dredging operations, the banks shall be
reestablished with soil cover consistent with the remaining cover.
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TABLE 3.2
PERMANENT BENCHMARK ELEVATIONS

Benchmark ID Location
BM-1 West of Catch Basin
BM-2 East of Catch Basin
BM-3
BM-4
BM-5
BM-6

South of Mixing Basin Stage 3
East end of finger between Stages 3 and 4
West end of finger between Stages 4 and 5
North of Mixing Basin Stage 5

Coordinates
Worthing Easting
8317.70
8375.66
8553.16
8773.38
8855.55
8969.92

11089.21
11276.07
11314.54
11299.91
11033.78
11184.55

uses
Elevation

615.9
615.4
615.2
613.3
611.8
611.1

1 Notch on top of 4" pipe surveyed 5/29/90 by Lake County Land Survey Company, Zion, Illinois.



TABLE 3.3
MAXIMUM ALLOWABLE

DREDGING DEPTH ELEVATIONS
Waterway USGS Elevation

Catch Basin 603.0
Mixing Basin Stage 3 602.0
Mixing Basin Stage 4 601.0
Mixing Basin Stage 5 600.0
Settling Basin No dredging allowed without

prior authorization from USEPA



3.6.3 Post-Dredging Steps

Following completion of all dredging operations;

1) buoy lines and extension arm supports shall be disassembled and
stored in the on-Site storage shed;

2) soil cover and/or other areas disturbed by the dredging operations
shall be repaired to original conditions as discussed in this O & M
Manual.

3.7 ASPHALTIC CONCRETE PAVEMENT PATCHING OR
RESURFACING_____ ________ ___

3.7.1 West Parking Area

All significant stress cracks and potholes in the west
parking area were patched with hot asphaltic concrete mix or backfilled with
bituminous cold patch mix and compacted to grade as part of the remedial
construction. Smaller cracks were sealed with hot tar.

The parking area will be inspected monthly to ensure that
new potholes or stress cracks are located and remediated. Any maintenance
work required shall be recorded on the Monthly Inspection Log and
scheduled for repair. Normally, repair work will be performed routinely once
per year, as required, by an outside contractor. Repair shall be made within
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30 days of discovery if the potholes or stress cracks result in the exposure of
the underlying ACM, subject to the Force Majeure provisions of Article XI of
the Consent Decree.

3.7.2 Bituminous Surface Areas

A gravel base and asphaltic concrete pavement cover was
constructed over portions of Areas Y & Z as shown on Figure 2.6. Surface
cracking, wear and potholes in these areas shall be identified during the
monthly inspections and remediated as for the West Parking Area.

Asphaltic concrete pavement cover in Area Y and Area Z
shall be inspected monthly for surface cracking, wear and potholes and repair
items noted in the Monthly Inspection Log. The Plant Manager should be
notified and maintenance items scheduled for repair. Repair work,
including, but not limited to, patching, sealing or resurfacing, normally shall
be performed routinely once per year, as required, by an outside contractor.
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4.0 LONG TERM SITE MONITORING

4.1 GENERAL

Post construction monitoring programs include
groundwater, air and soil sampling, as well as bi-annual visual monitoring
events of the Site. The frequency and duration of monitoring programs will
be in accordance with the Consent Decree and all subsequent attachments.
All monitoring activities shall be performed in accordance with the Quality
Assurance Project Plan (QAPP), dated June 1988 and prepared by CCJM
(Appendix D). Any changes in monitoring activities from that specified in
the QAPP must be formally approved by USEPA and IEPA. The monitoring
event schedule is presented in Table 4.1 . The intent of the following
discussion on long term Site monitoring is to familiarize the user of this
O&M plan with the program.

4.2 GROUNDWATER AND SURFACE WATER MONITORING

A groundwater and surface water monitoring plan
commenced in fall 1988 and is scheduled to continue for a minimum period
of thirty-three (33) years. Samples were collected in eight quarterly rounds
during 1989 and 1990 from location identified on Figure 4.1 and analyzed for
asbestos, lead, chromium, arsenic, aluminum, antimony, polychlorinated
biphenyls (PCBs) polybrominated biphenyls (PBBs) and a full scan of
semi-volatile and volatile organic compounds. Following the completion of
remedial construction, subsequent groundwater and surface water samples
will be collected every five years for a minimum of six rounds. Prior to the
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TABLE 4.1
LONG TERM MONITORING SCHEDULE1

Sflil
Visual Inspections
Fall
Spring

Soil Borings^
Water
Groundwater and
Surface Water
Ail

Lead and
Total Chromium
Asbestos

Minimum
Number

of Events

30
30

4
4

Beginning 1991, yearly for 30 years until 2021.
Beginning 1992, yearly for 30 years until 2022.
Beginning 1991, again in 19%,
then every ten years until 2026.

Beginning 1996, every 5 years until 2021.

Beginning 1991, every five years until 2006
Beginning 1991, every five years until 2006

and IEPA should be notified at least seven days prior to monitoring events.2If ACM is encountered, then frequency of borings, thereafter, will be once every five years.



first of the five year sampling rounds, scheduled to occur in 1996, parameter
list for these sampling events shall be agreed to between USEPA, IEPA and
Manville on the basis of the water quality data generated during the eight
quarterly sampling rounds.

During the 30-year period of post remedial
construction monitoring, if any measured groundwater or surface water
quality parameter is statistically determined to exceed background/upgradient
values or established drinking water standards (e.g., Maximum Contaminant
Levels), a groundwater or surface water Remedial Contingency Plan will be
put into effect.

4.3 AIR MONITORING

Air sampling for PMio, lead, total chromium, and
asbestos will be conducted after the establishment of soil and vegetative cover
and every five years thereafter for a period of 15 years (number of sampling
events = 4) in accordance with Appendix D. After the 15 years, USEPA will
evaluate the need for further monitoring.
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4.4 SOIL COVER MONITORING

4.4.1 Visual Monitoring

Visual monitoring will consist of two separate visual
events each year for a minimum period of thirty (30) years (number of
events = 60). USEPA and IEPA should be notified at least seven days prior to
these monitoring events and may be present during the monitoring.
Monitoring requirements will be reviewed after the 30-year period. The two
annual monitoring events will include:

1) soil cover monitoring (late spring season)
2) vegetative cover monitoring (late fall season)

The visual monitoring to be conducted in the late spring
shall be conducted after all winter frost has left the soil cover and the soil
cover is workable. The entire surface of the soil cover shall be primarily
monitored for cave-ins and asbestos migration up through the soil cover
resulting from freeze-thaw phenomenon (i.e., ACM at the ground surface).

The visual monitoring to be conducted in the late fall
shall be conducted prior to the first snowfall. The soil cover shall be
monitored for areas of distressed or eroded vegetation similar to that
performed during the monthly inspections.

A copy of the record kept for each of the above monitoring
events shall be forwarded to USEPA and IEPA for review. This record may
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consist of a copy of the Monthly Inspection Logs from the period specified
(i.e., late spring and late fall).

4.4.2 Soil Boring

In addition to the visual monitoring as presented
above, ten soil borings, 24 inches in depth, will be collected by an outside
contractor, retained by Manville, to monitor upward migration of ACM
through the soil cover. The procedure for this monitoring effort will involve
hand driving a split spoon to a total depth of 24 inches, and visually
inspecting the core in six-inch sections for ACM. If no ACM is observed
visually in any core, the lower six-inch core sample will be analyzed for
asbestos. In the event ACM is observed in any of the cores, all six-inch core
samples (total of four samples) for that boring will be analyzed for bulk
asbestos. Boreholes will be backfilled with sand from Borrow Pit. If no ACM
is encountered in the 12 inch to 18 inch depth range of the sample core, the
soil borings will be taken every ten years after the two, initial boring events.
If ACM is encountered within the 12 inch to 18 inch depth range, the
frequency of soil borings thereafter will be once every five years (number of
sampling events = 5). The general location of soil borings for the first soil
boring event are a shown on Figure 4.1 . Exact location of each soil boring will
be field determined and agreed to by USEPA, IEPA and Manville at the time
of sampling.

The total period of soil borings will be a minimum of
thirty years, similar to that visual monitoring. After the period of thirty
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years, theVeed for further monitoring, if any, will be evaluated and approved
\by the USEP\and IEPA.^

4.4.3 RemediaX^Soil Cover Contingently Plan

In the event
boring sampling program wi
interval of any core, a remedial
and submitted to USEPA and IEP

that A(£M is encountered during the soil
the six-ir/ch to 12-inch soil boring depth

cover/contingency plan will be developed
contingency plan developed will

address the proposed work plan forVen/iediation of the soil cover and the
proposed schedule for its implementation.

USEPA and/IEPA\il\ evaluate the remedial soil
cover contingency plan and determine the nN^ed for its implementation based
on the standards contained in Section 104A of\IERCLA 42 USC Section
9604A.

4.5 QUALITY ASSURANCE/QUALITY CONTROL AND
PERSONNEL PROTECTION______

ensure a high degree of quality foXanalytical data
generated from tha^long term monitoring events involving sample collection
(groundwater an Î surface water samples, air monitoring samples, soil boring
samples), detailed and systematic procedures for sample collection, transport
and analysis/hall be followed. These procedures are discussed in
Appendix
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In addition, to provide long term monitoring personnel
with appropriate protection from potential exposure to ACM during sample
collection events, personnel shall follow a systematic procedure for utilizing
personnel protective equipment and a decontamination procedure as
discussed in Appendix D.
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STffi HEajJfi f SflFKTY PIAN
Including

The health and safety guidelines in this plan were prepared specifically for
this site and should not be used on any other site without prior research
and evaluation by trained health and safety specialists. Nothing in this
plan shall, relieve the contractor/consultant of any obligation to comply
with applicable Federal, State and Local regulations.
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SITE fffyqfl AND SAFETY PIAN
1.0 IMSLJUULTION
1.1 Site Location and Description

The Manvilie Sales Corporation (Manville) , formerly Johns-ManvilleSales Corporation, operates a manufacturing waste disposal area
adjacent to its manufacturing plant site located in Waukegan,Illinois. The Disposal Area covers approximately 120 acres of the300+ acres owned by Manville. The Disposal Area consists of
currently active solid waste disposal areas, process wastewatertreatment areas and inactive waste Hiepncai area, as shown in
Figure G-l.

1.2
Process and product related materials generated since 1922 have
been disposed of in the Disposal Area. The wastes disposed of are
primarily cuttings and waste products from manufacturing of
asbestos-cement, roofing and insulating products. Wastes
containing friable and non-friable asbestos were used to form
portions of the dikes of the prooess wastewater treatment basins.
Also, cither inactive waste disposal areas are believed to have
received sludges and waste materials containing asbestos, and
trace amounts of lead and chromium in their oxidized, form. All
wastes known to contain friable ashpstra have been disposed ofproperly in the A<av»gt-r»g Disposal Pit.
No asbestos has been used in the manufacturing processes in the
recent past. Small quantities of asbestos-containing wastes
generated from plant equipment and building asbestos
decontamination activities were disposed of in the Asbestos
Disposal Pit.
In 1982 this site was included in the National Priorities List.
Since then, under the June 1984 Consent Order, Manville completed
Remedial Investigation and Feasibility Study. U.S. EPA
subsequently issued a Record of Decision (ROD) and Manville signed
a Consent Decree for Remedial Action on Dec. 31, 1987. Under this
Consent Decree, a Remedial Action involving a soil cover over the
inactive waste disposal areas with vegetation and other
improvements is being implemented. This Health and Safety Plan is
to be followed for various site activities to be carried out
during the implementation of the Remedial Action.

2.0 caaua<AL
2.1 Purpose

The purpose of this Health and Safety Plan (HSP) is to establish
personnel safety/protection standards, define responsibilities of
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different organizations and personnel involved, establish safety
operating procedures relative to physical and chemical conditionsencountered on the site, delineate Contamination Areas (Designated
Work Areas), establish decontamination procedures, and provide for
contingencies which may arise during the course of the Raradial
Action.

This HSP addresses the safety procedures that will be followed by
personnel visiting the site or involved in the Remedial Activities
during the Rempriial Work.
This Protocol will be read and signed by all personnel enteringthe site. This protocol will remain in effect until the ManvilleRemedial Construction Manager (RCM) certifies that the activity is
terminated or otherwise modifies the KSP. This HSP does not
supercede any Federal, State or local regulations. In the event
of a conflict between this plan and a regulation, the more
stringent of the two would be followed.

The field operations organization for Health and Safety related
activities is shown in Figure G-2. The General Contractor has
primary responsibilities for implementing and monitoring all
health and safety related activities on the site.

2 .3 . 1 Site Health & Safety Manager
The responsibilities of the Manville Remedial Construction
Manager/Site Health and Safety Manager will be:
0 To ensure that all personnel allowed to enter the site(i.e., EPA, contractors, State, visitors) are aware of

the potential hazards associated with substances known
or suspected and the ongoing activities at the site;

° To ensure that the personnel working in a hazardous
environment have appropriate health and safety training
and are enrolled in an adequate medical monitoring
program;

0 To ensure that all personnel allowed to enter the site
are aware of the provisions of this plan and are
instructed in the safety practices defined in the plan,
including its emergency procedures;

° To ensure that the appropriate safety equipment is
available and properly utilized by all personnel on the
site.
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Tne Health and Safety Manager may alter this Safety Plan to
fit on-site conditions. U.S. ERA and IEPA will be made aware
of the modifications to the Health and Safety Plan.

2.3 .2 Site Safety Officer
Each contractor will designate a Site Safety Officer who willbe responsible for implementing the Health and Safety Plan at
the site. The Site Safety Officer will:
° Monitor compliance of workers relative to safetytraining, medical monitoring program and pre-establishedpersonal protection levels (i.e., use of necessaryclothing and equipment to ensure the safety of

personnel);
0 Notify Manville Health and Safety Manager of discrep-

ancies or violations of the Health and Safety Plan;
° Recommend to the H&S Manager any necessary modif ications

to Health and Safety Plan and personal protection levels
to maintain personnel safety (based on weather and other
conditions);

0 Direct the action of all personnel and ensure compliance
with health and safety procedures;

0 Record and report accidents and injuries to site H&S
Manager.

3 .0
3.1 CHEMICAL OOtTIAMINANIS

The concentrations of the contaminants detected in the soil duringRemedial Investigation are presented in Appendix G-A (reproducedfrom RI report).
Asbestos, lead and chromium have been identified as the
contaminants of primary concern and are discussed in this section.

3.1 . 1
Asbestos is a general name given to a variety of fibrous

major asbestos mineral on site is chrysotile.
Inhalation of asbestos may cause asbestosis, pleura! or
peritoneal mesotheliana, and/ca lung cancer.

Asbestos related Hjcuaacaa usually develops after long exposure
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to high oonoentraticns of airborne respirable asbestos fiber.
Risk varies directly with the length of exposure andntration. Smoking has been found to increase healthrisk significantly. Threshold Limit Value - Tine Weighted
Average (TTJMWA) for asbestos is 0.2 fibers per c.c.

3. 1 .2
Some elevated levels of lead were detected at the site.Inhalation and ingestion of lead has been associated with
blood disorder, neurological dysfunctions and may beassociated with cancer. Threshold Limit Value (TU/) forinorganic lead (dust or fumes) is 150 ug/m3 as set byAmerican Conference of Governmental Industrial Hygienists.

3. 1 .3 Chromium
Slightly elevated levels of chromium were detected at the
site.
Inhalation and dermal contact with hexavalent chromium
compounds has been associated with respiratory problems,
kidney and liver disorders, contact dermatitis and skin
ulceration. Chromium in ambient air is not regulated so far.

Full face respirators with GMC-H cartridges may be used to protect
against these airborne, chemical contaminants.

3.2 Physical Hazards
The site consists of embankments, steep slopes and process
wastewater treatment basins and involves vehicular traffic due to
on going waste disposal activities. These can be sources of
physical hazards. Contractor would make his employees aware of the
nature of the physical hazards of this site and establish proper
safety procedures including on-site traffic patterns to route
vehicles in an orderly manner to avoid accidents.

3.3 Heat and Cold Stress
The heat stress load on the site workers will be assessed
continuously by contractor's supervisors and the SSO. Heat stress
monitoring may not be done if temperatures do not present any

health hazard.
The wearing of protective clothing in warm environments creates a
heat stress potential. Some of the following control measures may
be used to help control heat stress.
° Provision of adequate liquids to replace lost body fluids;
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0 Electrolyte replacement fluids should be available for use;
0 A work regime established such that it provides adequate rest

periods for cooling down;
° Rest area to be a cool area;
Temperatures at or below freezing may cause frostbite to the
persons working outdoors. Extreme cold for a short tine may causesevere injury to the body surface or result in profound generalcooling, causing death. The SSO will monitor the workers for thecold stress symptoms and warm rest areas will be provided. Warnclothing should be worn by personnel during cold temperatures.

4.0 SAraaY
4.1 p«»gpiratQrv Protection

All personnel involved in on-site activities will be given a
respiratory protection program. All personnel wearing air-
purifying respirators on-site are required to be fit tested, be
physically qualified to wear a respirator, and must be properly
trained in their use. All respiratory protection equipment is to
be properly decontaminated at the end of each workday. A
respirator cartridge will be used only when it comes from a
properly sealed container and its shelf life has not expired.
Cartridges will be changed once a day or more frequently if the
wearer begins to smell any material or notices increased
resistance to breathing. No bent, distorted or wet cartridge will
be used.
Persons having beards will not enter areas requiring respiratory
protection.

4.2 Training
Personnel will have appropriate health and safety
instructions/training (formal training or on-the-job training) for
those tasks they are assigned to perform on the site.

4.3 General Safety P"l<?s and EouiuimiiL
° There will be absolutely no smoking on site.
0 Work areas will be designated regularly. Level C/D

Protection, as appropriate, will be used in the Designated
Work Area (Contamination Area) . All other areas will be
considered as Support Areas.

0 There will be no eating or drinking on site except in
designated areas.
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° All personnel must pass through the Decontamination
Area/Facility, before entering or exiting Contamination Area
(Designated Work Area).

0 As a mininum, an emergency deluge shower/spray facility is tobe located on the clean side of the Decontamination
Area/Facility.

° Fire extinguishers will be available on-site.
° Each contractor will have his own emergency procedures andFirst Aid measures.
0 OSHA approved First-Aid kit will be located on the site.
° Parking of non-essential vehicles inside of the Designated

Work Area will not be permitted.
° No work will be performed in the Contamination Area

(Designated Work Area) during hours of darkness as determined
by the Site Health and Safety Manager.

4.4 tfornina Tool Box Meetings
This H & S plan will be discussed as part of the Contractor's
daily Tool Box meetings.

4.5 Site Control
Site access must be controlled to minimize risk of exposure to
regulated substances on site. The site access will be controlled
by proper fencing and appropriate warning signs. Except in an
emergency, all personnel will enter and exit through the
Decontamination Area/Facility.

4.6 P^rsoiiDel Prot'j?c*'ion
Personnel protective equipment and safety requirements must beappropriate to protect against the known hazards on the site.
The appropriate level of protection will be determined using U.S.
EPA recommended standard, safety operating guidelines (see
Appendix G-B). Changes in work conditions may result in changing
of the original protection level selected. Protection levels C
and D will be used for Remedial Work at this site.

4.7 i/»w»is of Personnel
4.7 . 1

Level C protection is selected when the types and
concentrations of respirable materials are known, have
adequate warning properties, or are reasonably assumed to be
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not greater than the protection factors associated with air-purifying respirators. A mrriif-ioH level C personnel
protection outlined below will be used for work performed in
the Designated Contamination Area. In addition, continuous
monitoring of site and/or individuals will be established as
disoissfri in Section 6.0 of this H & S plan.

4.7. 1 . 1 Personnel Protection Equipment mi'iiminrriaH for Level C
protection at this site is a slight modification of thestandard Level C Protection Equipment discussed in
Appendix G-B and win include:
0 Full-face, air-purifying respirator (NIOSH

approved) with combination (OOH) cartridges.
0 Tyvek coverall with hood;
0 Gloves - Outer;
0 Gloves - Inner;
0 Hard Hat (face shield, optional);o Boots (Chemical-protective with steel toe and

shank)
o Two-way radio conmunications, when required;
o Equipment operators may use half-face respirators

and dust proof goggles in place of full-face
respirators.

4 .7 .2 Level D
Level D is the basic work uniform and should be worn for all
site operations except when Level C protection is required.

4.7.2 . 1 Personnel Protection Equipment Reccnmended for Level D
protection at this site:
0 Coveralls (cotton or tyvek)
0 Boots/Shoes (Leather or chemical-resistant with

steel-toe and shank);
0 Dust Masks (mouth pieces only), when necessary;
° Half-face respirators imnediately available, when

necessary;
° Safety glasses or safety goggles, when

necessary;
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° Gloves (optional) ;
0 Hard hat (face shield optional) .

4.8 Ctegiojiation of Work Arf>^5 at the Site
At all frjpiog the entire site will be divided into three areas bythe Manville Rfmadinl Construction Manager (Site Health and Safety
Manager) . These areas will be designated as follows:
0 Contamination Area (CA) , where contaminant exposure hazards

exist and requires Level C protection.
° Decontamination Area, where decontamination of personnel and

equipment exiting the Contamination Area is per formed;
0 The Support Area, which is the remaining site area not

requiring Level C protection.

HaJJXCDL
Decontamination Protocol will involve the thorough decontamination of
all equipment and personnel leaving the Contamination Area. Changes to
the decontamination techniques will be dictated by the Site Health and
Safety Manager to accannodate changing site operations.
The basic outline for Decontamination Protocol will involve:

5.1 P^Tsonry?!
Upon exiting the Contamination Area, all personnel are required to
be decontaminated by means of the following procedure:
° Remove any gross contaminants ;
0 Scrub down outer boots in decon solution containing soap and

water and wash off boots in rinse (tap water) solution;
0 Remove boots and place upside down on boot-rack
0 If wearing reusable rain gear, it should be scrubbed down

with deccn solution, rinsed, and then hung on pegs;
0 Disposable tyveks should be removed and placed in trash

barrels located outside of the decon trailer;
0 Remove disposable gloves and place in trash barrel;
0 Use a new set of disposable gloves to clean any equipment;
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° Remove respirator and place spent cartridges in the trash
barrel;

0 Hard hats, respirators, and decormed equipment can be stored
inside the decon trailer. Respirators should be rinsed in
sanitizing solution at the end of each day.

° Showers should be available in the decontamination trailer.
Shower and dress for exit to Support Area.

5.2 Equipment Decontamination
5.2.1 Decontamination of large equipment (vehicles, drill rigs, augersand associated equipment) entering and exiting the RestrictedAreas (Designated Work Areas) will be performed at a vehicle/large

equipment decontamination station. This decontamination station
would be constructed according to the details contained in
Attachment B.
Cleaning of tires and undercarriage will consist of Industrial
oral water or City water sprays using a high pressure hose.
Additional scrubbing may be required to remove encrustedmaterials. Decontaminated equipment may be stored on plastic
sheeting and/or platforms above the ground surface. Contaminated
water can be disposed in Asbestos Disposal Pit.

5 .2 .2 Decontamination of large vehicles, equipment which are permanently
on site will be accomplished once after completion of grading and
smoothing and at the end of the construction phase. The equipment
will be decontaminated using water sprays. Hie contaminated wash
water can be disposed of in Asbestos Disposal Pit.

6.0 UJKT OCMTODL
No vis ib le emiss ion will be al lowed in the
Restricted/Corrtamination/Designated Work Area. Wetting of the work
areas is the preferred method for the prevention of visible
dust/emissions. It will be the responsibility of the contractor's Site
Health and Safety Officer to observe that this requirement of no
visible emission is maintained. In the event any visible emissions are
noted, work will stop imnediately, and the area will be wetted
sufficiently before work is started again. Work should not be done at
any time when visible emissions cannot be observed, such as dusk/dawn
/nighttime.
An Ambient Air Monitoring program presented in QAPP-3 (Attachment C3)
will be implemented during initial phases of the Remedial Work from
site grading to placing of first layer of soil cover. The objective of
this monitoring is to assure that the quality of air in the vicinity of
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the construction area is not impaired due to handling of the asbestos-
contaminated materials.
Ambient air monitoring will cxnsist of meteorological measurements
(local wind speed and direction) by using a recording anemometer,
perimeter downwind air asbestos fiber monitoring using 24-hour samplingand perimeter downwind asbestos fiber monitoring using 4 to 8 hoursampling. The details of sampling locations, number of samples and
methods of analysis are presented in QAPP-3.
A continuous personnel air-monitoring program (presented in Appendix G-C) will be implemented during the on-site working hours duringtruction activities from site grading to placing of first layer of
soil cover.
Personal air monitoring will be conducted daily with the personal
sampling surveys by 0.8 micrometer porosity cellulose ester filter with
air flow rates of 0.5 liters/min. to 2.5 liters/min. Four personal air
monitoring samples will be taken daily and only two will be analyzed
daily (as outlined in Appendix G-C) . The objective of this monitoring
is to assure that asbestos fiber concentrations in the breathing zone
of on-site personnel do not exceed permissible time-weighted average
exposure ooncentrations. Exposure of any worker would not exceed 8-hr.
weighted average airborne asbestos concentration of 0.2 fibers/cc. An
action level of 0.1 fibers/cc may be used for Support Areas. Personal
air monitoring data will be sumnarized and made available to U.S. EPA
and IEPA by telephone or otherwise when received from the contractor.
In general, all air monitoring data will be due (by telephone or in the
written form) from the contractor within 24 hours of monitoring.
The samples will be analyzed by the Phase Contrast Microscopy (PCM)
NIOSH method 7400.
It win be the duty of the contractor's Site Health and Safety Officer
to ensure that the various elements of this Airborne Particle Control
System are properly Tnavp*-arppri and any discrepancies must be reported
to Manville H&S Manager/Remedial Construction Manager.

7.0 EMmLMICY REbXJUHtlS
The following emergency information will be posted prominently at each
trailer and telephone on-site for appropriate use of the Contractor
personnel. This will be in addition to the contractor's emergency
procedures and first aid measures for on-site personnel.
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AREA QOOE (312)
AREA RESOURCES

Ambulance:
Hospital Emergency Room:
Poison Control Center:

Police Emergency:
Fire Department:
Airport:
Explosives Unit:
EPA Contact:

Water Supply:
Telephone:

623-2121
578-4181
1-800-942-5969

623-2131
684-7550
623-2121
244-0055,
623-2121
1-886-4742

SITE
Manville Sales Corp.
Contractor's Trailer

Waukegan Fire Dept.victoria Memorial Hospital
Rush Presbyterian.
St. Luke's Hospital,Chicago General.Waukegan Police Dept.
Waukegan Fire Dept.Waukegan Memorial Airport
Waukegan Fire Dept.
Brad Bradley

City of Waukegan

EMERGENCY CCH'TrACTS

Site Safety Officer:
Site H&S Manager:

Hospital:

Hospital Route:
I " - ~

Victory Memorial Hospital
1324 N. Sheridan Road
Waukegan, Illinois 60085

P~jE|h**fl|§\\Vr Disposal '• II

« ; s-^ti ;sg&pUrsss// .. ••> /^^ *̂ p/y •;1 / ^^T=^^cw"iVV I* * * * -^ •- '" • • •
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EBGE

I have read and reviewed the site 'specific Health and Safety Plan for theJonns-Manville Disposal Area and understand the information presented. I
will conply with the provisions contained therein.
NftME_____________ CRSRNIZanCN ____ EftTE ___
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SOIL CJCNEMGNANT DATA.
(Reproduced from 1985 RI Report)
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Tab l e . G-A- l SUMMARY OF RESULTS OF CHEMICAL ANALYSIS

B-? B-3 B-4 B-5
Boring Depth (n Feet Near

Surface
Chemica l Parameter (mg/kg)

Chromium, Total
Lead , Total
Asbestos I
Toluene (U220)
Ethyl Benzene
Di-N-Buty lph tha la t e
1 .2-Otchlorobenzene (U070)
1 ,3-Dlch lorobenzene (U071 )
Bis(?-Ethylhexyl) Phthalate

(U02B)
01-N-Octyl Phthalate (U107)
Fluorene
Fluoranthene
Pyrene
Phenanthrene
Anthracene
Benzo (A) Anthracene
Naphthalene (U 165 )
p-Chloro-m-Creso l (U039)
Pentachlorophenol (U242)
2 . 4 , 6 Trlch loro Phenol ( U 2 3 1 )
PCB 1254
Thlram
- Non Dete c tab l e

16
86
< 1
< .02
< .02
< .028
0.1?
< .028

3 .6
< .028
< .028

0. 12
0 . 13
0 .046

< 0 .028
< 0 .028

0 . 0 5 4
0 . 4 2

< 0.3
< 0 .03

0 .2
< 0 .028

——————————— 1 ——————————————————— , ——————————————————— , ——————
14- 3 1 . 5 2 1 .5 - 34- Near 39 .5- Field
15 .5 33.0 Surface 23.0 35.5 Surface Surface 40 .Blank

1

29 9
3700 630
<1 <1

.3 1 0 . 14
-

0.3 1 0 .74
0.27
-

2.5 3 .3
0.55 0 .49
0.051
0.053 0.035
0.089 0 .043
0 . 1 6 < .055
0 .037
-
0 .78 0.089
1 .0 <0 .02
-
-
0.2 <0 . 1
-

81 4?
1100 2600
< 1 < 1

0.5 1
.08

1 .2
0.58 0.78
0.077 0.061

4.6 14
1 .5
0 . 18

0.085 0.33
0.098 0 .30
0 . 19 0 .56

0 . 1 5
-
0.050 1.8

0 . 4 7
-

0 . 4 5
0 .3 0 .2
.

6.6
190
<1
-
-
0 28
-
-

5 . 1
3 .3
-
0.20
0 . 19
0.06

<0.0?8
0.20

<.0?8
.
-
.
-
.

1

23 12 6. 1 3.8
4700 1300 13 2.4

<1 <1 <1 0
-
-

0.53
<.0?8 - -

-

24
0.064 9

. _
0.088 < .028
0.092 0 . 1 6
0 . 1 6 0 . 10
0.040 0.084
0.045 0 .074 -
0.095 0.057

-
6 .5

. . .
0.2 -

. . .

Near 6 .5 - 14- At
Surface 8.0 1 5 . 5 . 20

4.4 25 5 .8 1 .3
22 1400 140 8.2
<1 <1 < l <1
0.3 1 - 0.62 -

1 . 4
0.31 0 . 1 4 0 .26

0.20
.

8 .9 3 .5 4 .2
1 .7 1 .0 0.52

.077 - 0 .43
.093 - 0 .34

.046 0 .33
0. 1S 0.062 0 .57

.092 0 .03?
.

0.95 0.097 2. 1
. . . .

1?
-

_
. . .



Tab l e . G-A- I (continued)SUMMARY OF RESULTS OF CHEMICAL ANALYSIS
BORING NUMBER
Boring Depth In Feet

Chem i c a l Parameter (mg/kg)

Chromium. Total 29
-ead. Total 2200
Ubestos J <1

B-6
Hear

Sur-face

5 .4
330
< 1

11 .5-
13 .0

18
2000
<1

24-
25 .5

6.4
3900
<1

. 1
Field
Blank

1

3.6
< 1.0

0

Near
Surface

22
82
<1

B-7
Surface
Repl icate

18
129
<1

!•:• —— 1 —————16 .516 .5 18.0
IB .O Repl icate

14 18
< 1.0
<1 <1

29-^LV

1 .8
.
<1

At
20

1 .3
5.4
< l

Near
Surface

28
250
<1

8-9
9.0-

10.5

26
28
<l

29-30.5

3.8
6
< 1

| 8 - 10
Near

Surface

8.2
20
<l

At
20

4 .8
9 .6
<l

Fie ld
Blank

1 .2
.
0

lo luene (U220)
.thy) Beniene
li-N-Butylphthalate
.?-Dlchlorobeniene (U070)
,3-Dlchlorobenzene (U071)
i i (2-Ethylhexyl) Phthalate(U0?8)
l-N-Octyl Phthalate (U107)
luorene
luoranthene
yrene
henanthrene
ithracene
:nzo (A) Anthracene
iphthalene (U165)
Uiloro-m-Cresol (U039)
ntachlorophenol ( U242 )
4.6 Tr ich loro Phenol (U231)
B 1?54
Iran
Mon Detec tab l e

0.27 0. 18 0 21 0. 12 0.21 0.33 0.24 0.30 0. 18 0.054

5.2
-
-
0.28
0.33
0.18

.051
0.23
0.22

4.0
2.5

.032
0.50
0.48
0.59
0 .2 1
0 .42
0. 16

72
30
0.10
0.14
0.14
0. 19
0 . 10
-
0.10

4.2 81
1.9 47
0.031 -
0.12
0.11
0 .27
-
-
0.26

120
56
-
0.29
0.35
0.40
0. 1 1

14
0.15

8.8
9.3
0. 14
0.14
0.18
0.27

.082
0.082
0.16

5.9
4.4
.
.
.
-
.
.
.

1 .3
0.59 0.58 - 0.40 0.20 0.31

3 . 1
1 .0

0.20

19

0.4 0.90 2 .0

0.64
0.44
0.27
0.20
0.20

30

0.40

0. 12
0.048

0.56
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S ITE ENTRY - LEVELS OF PROTECTION

I . INTRODUCTION
Personnel must wear protect ive equipment when response a c t i v i t i e sinvo lve known or suspected atmospheric contaminat ion , when vapors ,
gases , or part icu lates may be generated by s ite a c t i v i t i e s , or when
direct contact with sk in-affect ing substances may occur. Fu l l face-piece respirators protect lungs , gastro intes t ina l tract , and eyes
aga ins t airborne toxicants . Chemica l-res i s tant c loth ing protects thesk in from contact with skin-destruct ive and absorbable chemica l s .
Good personal hygiene l imits or prevents ingest ion of mate r i a l .
Equipment to protect the body against contact with known or an t i c i -pated toxic chemicals has been d iv ided into four categor ies accord ingto the degree of protection afforded:
- Level A^ Should be worn when the highest leve l of re sp i ra tory ,

s k i n , and eye protect ion is needed.
- Level B: Should be worn when the highest leve l of resp i ratoryprotect ion is needed, but a lesser level of sk i n pro tec t i on .
- Level C: Should be worn when the cr i ter ia for u s i ng a i r -pur i fy i ng

respirators are met.
- Level D: Should be worn only as a work uniform and not on anys ite with respiratory or sk in hazards . It prov ides no protect ionaga inst chemical hazards .
The Level of Protect ion selected should be based on:
- Type and measured concentrat ion of the chemical substance

in the ambient atmosphere and its toxic i ty .
- Potent ia l for exposure to substances in a i r , sp l a she s of l i q u i d s ,or other direct contact with mater ia l due to work be ing done.
In situations where the type of chemical, concentration, andposs ib i l i t i e s of contact are not known, the appropr iate Leve l ofProtect ion must be selected based on profess iona l expe r i e n c e - and
judgment unti l the hazards can be better ident i f i ed .
Whi l e personnel protect ive equipment reduces the potent ia l for contactwith toxic substances , ensur ing the health and safety of respondersrequ ires , in add i t ion , safe work pract i ces , decontaminat ion , s i te
entry protocols , and other safety procedures. Together, these providean integrated approach for reducing harm to worker s .



I I . LEVELS OF PROTECT ION
A. Level A Protect ion

1 . Personne l protect ive equipment
- Supp l i e d -a 1 r resp irator approved by the Mine Safety andHea l th Admin i s t rat ion (MSHA) and National Inst i tute for

Occupational Safety and Health (N IOSH) .
Resp irators may be:
-- pressure-demand, self-contained breathing apparatus

(SCBA)
or

-- pressure-demand, a ir l ine respirator (with escape bott lefor Immediately Dangerous to Life and Health ( IDLH ) orpotent ia l for IDLH atmosphere)
- Fully encapsu la t i ng chemica l-res i s tant suit
- Covera l l s *
- Long cotton underwear*
- Glove s ( i n n e r ) , chemical-res istant
- Boots , chemica l-res i s tant , steel toe and shank . (Depend i ng

on suit construct ion, worn over or under suit boot)
- Hard hat* (under suit)
- Di spo sab l e g loves and boot covers* (Worn over ful ly encap-

su lat ing su i t )
- Coo l i ng unit *
- 2-Way rad io communications* ( inherently safe)

2. Cr i t e r i a for se lect ion
Meet ing any of these cr iter ia warrants use of Level A
Protect ion:
- The chemical substance has been ident i f i ed and requ ires

the h ighest level of protection for sk in , eyes, and the
respiratory system based on:
-- measured (or potential for) high concentration of

'Optional
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atmospher i c vapor s , ga s e s , or part i c ipates
or

-- s i te operat ions and work funct ions I nvo l v e s h ighpotent ia l for sp la sh , immers ion, or exposure to un-expected vapors , gase s , or part l cu la te s of mate r i a l s
highly toxic to the sk in .

- Substances with a high degree of hazard to the s k i n are'known or suspected to be present , and sk in contact is, poss ib le .
i

- .Opera t i o n s must be conducted 1n conf ined , poorly vent l-. lated areas unti l the absence of substances requ ir ingLevel A protection 1s determined.
- .D i r e c t read ings on f ie ld Flame lon izat ion Dec tor s ( F I D ) or

•Pho t o i o n i z a t i o n Detectors ( P ID ) and s im i l a r in s trumentsind icate high leve l s of un ident i f i ed vapors and gases inthe a ir . (See Append ixes I and I I . )
3. Guidance on se lect ion

a. Ful ly encapsu lat ing suits are pr imar i ly des igned toprovide a gas or vapor t ight barrier between the wearer
and atmospheric contaminants . Therefore Level A is gen-eral ly worn when high concentrat ions of a i rborne sub-stances are known or thought to be present and thesesubstances could severely effect the sk in . S i n c e Leve l A
requires the use of a se lf-conta ined breath ing appara tu s ,the eyes and respiratory system are a l so more protected.
Unt i l a ir surve i l lance data are ava i l a b l e to a s s i s t in the
se lect ion of the appropr iate Leve l of Pro t e c t i on , the useof Level A may have to be based on indirect evidence of
the potential for atmospheric contaminat ion or other means
of sk in contact with severe sk in affect ing subs tance s .
Condi t ions that may require Level A protect ion inc lude :

- Conf ined spaces : Enc losed , conf ined , or poor ly vent i l a ted
areas are conduc ive to bu i ld up of tox i c vapor s , g a s e s , or. • par t i cu l a t e s . (Exp l o s i v e or oxygen-def i c i ent atmospheres, a l so are more probable in conf ined s p a c e s . ) Con f i n e d space
entry does not automatical ly warrant wear ing Leve l A pro-

. tect ion, but should serve as a cue to carefu l ly con s i d e rand to justify a lower Level of Prote c t i on .
- Suspected/known h igh ly toxic sub s tance s : Var i ou s sub-

stances that are highly tox ic e spec i a l l y through s k i n



absorpt ion for examp l e , fuming cor ro s i v e s , cyan ide com-
pounds , concentrated pest i c ides , Department of Tran-
sportat ion Po i s o n "A" ma t e r i a l s , suspected carc inogens ,
and infec t ious subs tances may be known or suspected to be
invo lved . F i e l d instruments may not be ava i l ab l e to
detect or quant ify air concentrat ions of these mate r i a l s .Unt i l these subs tances are ident if ied and concentrat ions
measured, maximum protect ion may be necessary.
V i s i b l e em i s s i on s : V i s i b l e a i r emis s ions from leak ing
containers or ra i l road/veh i cu lar tank cars , as well assmoke from chemical f ires and others, indicate high
potential for concentrations of substances that could beextreme resp iratory or sk in hazards.

- Job funct ions: In i t ia l site entries are generally walk-throughs in which instruments and v i sua l observationsare used to make a prel iminary evaluat ion of the hazards .In In i t i a l s ite entr ies , Level A should be worn when:
-- there i? a probab i l i ty for exposure to high con-

c e n t r a t i o n s of vapor s , gases , or part i cu la tes .
-- substances are known or suspected of being extremely

toxic d irect ly to the sk in or by be ing absorbed.
Subsequent entr ies are to conduct the many act iv i t i e s needed
to reduce the environmenta l impact of the inc ident . Leve l sof Protect ion for later operations are based not only on data
obta ined from the in i t ia l and subsequent environmental moni-
tor ing, but a l s o on the probabi l i ty of contaminat ion and easeof decontaminat ion .
Examples of s i tuat ions where Level A has been worn are:
- Excavat i ng of soi l to sample buried drums suspected ofconta in ing high concentrat ions of d iox in .
- Enter ing a c loud of chlor ine to repair a value broken in ara i l road acc ident .
- Hand l i ng and mov ing drums known to contain oleum.
- Respond ing to acc idents i nvo l v i ng cyanide, ar s en i c , and un-

d i lu ted pes t i c i de s .
b. The ful ly encapsu l a t i ng suit provides the h ighest degree of

protect ion to s k i n , eyes, and respiratory system if the su i t
mater ia l re s i s t s chemica l s dur ing the time the suit is worn.Wh i l e Leve l A prov ide s maximum protect ion, a l l suit mater ia lmay be rap id ly permeated and degraded by certa in chemica ls



from extremely h igh a ir concen t ra t i on s , s p l a s h e s , or Immers ion
of boots or g loves 1n concentrated l i qu i d s or s l udge s . These
l im i tat ions should be recogn ized when spe c i fy i ng the type offully encapsulat ing suit. Whenever pos s i b l e , the .suitmaterial should be matched w i t h the substance it is usedto protect aga ins t .

B. Level B Protect ion
1. Personnel protect ive equipment

-. Supp l i ed-a i r respirator (MSHA/NIOSH approved ) .
' Respirators may be:
— pressure-demand, se lf-contained breath ing apparatus

or
— pressure-demand, a i r l i n e resp irator (w i th escape bot t l e

for IDLH or potent ia l for IDLH atmosphere )
- Chemical-resistant c loth ing (overa l l s and long-s leeved

jacket ; hooded, one or two-p iece c h em i c a l - s p l a s h s u i t ;d i sposab l e chemica l-res i s tant , one-p iece s u i t s )
- Long cotton underwear*
- Covera l l s *
- Gloves (outer ) , chemica l-res i s tant
- Glove s ( i nne r ) , chemica l-res i s tant
- Boots (outer) , chemica l-res i s tant , steel toe and shank
- Boot covers (outer ) , chem i ca l - re s i s tan t ( d i s p o s a b l e ) *
- Hard hat (face sh ie ld ) *
- 2-Way radio communications* ( intr ins ica l ly safe)

2. Cr i t e r i a for select ion
Meeting any one of these criteria warrants use of Level 3
protect ion: '
- The type and atmospheric concentrat ion of tox ic subs tances

has been ident if ied and requ ires a h igh leve l of r e sp i r a -tory protect ion, but less sk in protect ion than Leve l A.
These wou l d - b e atmospheres :
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with concentrat ions Immediately Dangerous to L i fe and
Hea l t h , but substance or concentrat ion in the air
does not represent a severe sk in hazard

or
that do not meet the se lect ion c r i t e r i a permi t t i ng the
use of air-purify ing respirators.

- The atmosphere conta ins less than 19 . 5% oxygen.
- It is highly unl ike ly that the work being done wi l l generate

high concentrat ions of vapors , gases or par t i cu la te s , orsplashes of material that wil l affect the skin of personnelwearing Level B protection.
- Atmospher ic concentrat ions of un ident i f i ed vapors or gases

are indicated by direct readings on instruments suchas the FID or PID or s im i l a r in s t rument s , but vapors and
gases are not suspected of con ta i n i ng h igh l eve l s of
chemica ls tox ic to sk i n . (See Append ixe s I and I I . )

3. Guidance on select ion
a. Level B does not afford the maximum sk in (and eye) pro-

tect ion as does a fully encapsu la t i ng suit s ince the
chemical-resistant clothing is not cons idered gas , vapor,
or part iculate t ight . However, a good qual ity, hooded,chemica l-res i s tant , one-piece garment, with taped wr i s t ,
ankles, and hood does provides a reasonable degree ofprotect ion aga inst sp la she s and to lower concentrat ions in
air . At most abandoned hazardous waste s ites, ambient
atmospher ic gas or vapor l eve l s have not approached concen-
trations sufficiently high to warrant Level A protection.
In all but a few circumstances (where h igh ly tox ic mater-
ia l s are suspected) Level 8 should prov ide the protect ion
needed for in i t ia l entry. Subsequent operat ions at a s i te
require a reevaluat ion of Level B protect ion based on theprobabil ity of being splashed by chemicals , their effect
on the sk i n , the presence of hard-to-detect air contaim-
inants, or the generation of highly toxic gases, vapors,
or par t i cu la te s , due to the work be ing done.

b. The chemica l-res i s tant c lo th ing required in Level B is
ava i l a b l e in a wide variety of styles, mate r i a l s , construc-
t ion de ta i l , and permeabi l i ty . One or two-piece garments
are a v a i l a b l e with or without hoods. D i spo sa l su i t s with
a variety of fabrics and design characterist ics are a l s o
a v a i l a b l e . Tap ing jo in t s between the g l ove s , boots and
su it , and between hood and respirator reduces the pos-
s ib l i ty for sp lash and vapor or gas penetrat ion . These
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factors and other se l e c t ion c r i t e r i a a l l a f f e c t the degree
of protect ion afforded . There fore , a s p e c i a l i s t shou ld
select the most effect ive c h em i c a l - r e s i s t a n t c l o t h i n gbased on the known or ant ic ipated hazards and job funct ion.
Level B equipment does provides a h igh leve l of protec t i on
to the respiratory tract . Genera l l y , if a se l f-conta ined
breathing apparatus is required for resp iratory pro t e c t i on ,
se lect ing chemica l-res i s tant c lo th ing (Leve l B) rather thana fully encapsu lat ing suit (Leve l A) is based on needing
less protection aga ins t known or an t i c i pa ted substances
affecting the sk in . Level B sk in protection is selected
by:
- Comparing the concentrat ions of known or ident i f i ed

substances in a ir with sk in tox ic i ty data .
- Determin ing the presence of substances that are destruc-

t ive to or readi ly absorbed through the sk i n by l i q u i d
splashes, unexpected high leve ls of gases , vapor , or
part icu lates , or other means of d irect contact .

- Asse s s i ng the effect of the subs tance (at its measured
air concentrat ions or potent ia l for s p l a s h i n g ) on the
small areas left unprotected by chemica l-res i s tant
c loth ing . A hooded garment taped to the ma s k , and
boots and gloves taped to the su i t further reduces area
of exposure.

c. For in i t ia l s i te entry and reconna i s sance at an open s i t e ,
approaching whenever po s s i b l e from upwind , Leve l B protec-
tion (with good qual i ty , hooded, chem i ca l - r e s i s t an t c loth-
ing) should protect response personne l , prov id ing the
condit ions descr ibed in se l ec t ing Leve l A are known orjudged to be absent .

C. Level C Protect ion
1 . Personnel protect ive equipment

- Air-pur ify ing resp irator, fu l l -face , can i s ter-equ ipped
(MSHA/NIOSH approved)

- Chemica l-res i s tant clothing ( covera l l s ; hooded, one-piece
or two-piece chemical sp l a sh su i t ; c h em i c a l - r e s i s t a n t hoodand apron ; d i spo sab l e chem i ca l - r e s i s t an t c o v e r a l l s )

- Cove r a l l s *
- Long cotton underwear*
- Gloves (outer ) , chemica l-res i s tant
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- Glove s ( i n n e r ) , chemica l-res i s tant *
- Boots (outer) , chemica l-res i s tant , steel toe and shank
- Boot covers (outer) , chemica l-res i s tant (d i sposab l e ) *
- Hard hat (face shield*)
- Escape mask *
- 2-Way radio communications* (inherently safe)

2. Cr i t e r i a for select ion
Meeting all of these criteria permits use of Level C protec-t ion :
- Oxygen concentrations are not less than 19.5% by volume.
- Measured air concentrat ions of ident i f ied substances w i l lbe reduced by the respirator below the substance's thres-hold l imit value (TLV) and the concentration is w i t h i nthe service l imit of the can i s ter .
- Atmospheric contaminant concentrations do not exceed IDLHl eve l s .
- Atmospheric contaminants, l iquid splashes, or otherdirect contact wi l l not adversely affect any body arealeft unprotected by chemica l-res i s tant c loth ing.
- Job functions do not require self-contained breathing

apparatus .
- Direct readings are a few ppms above background on in-

struments such as the FID or P ID . (See Appendices I and
I I . )

3. Guidance on se lect ion
a. Level C protection 1s dist inguished from Level B by theequipment used to protect the respiratory system, assuming

the same type of chemica l-res i stant c loth ing is used. The
main se lect ion cr i ter ion for Level C Is that condit ionspermit wearing air-purifying respirators.
The a i r-pur i fy ing dev ice must be a ful l-face resp irator(MSHA/N10SH approved) equipped with a canister suspendedfrom the ch in or on a harness. Cani s ters must be ab le to

"Optional
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remove the substances encountered . Quar t e r -o r h a l f -ma s k s
or cheekcar tr idge , fu l l - f a c e masks shou l d be used on ly
with the approva l of a qua l i f i e d i n d i v i d u a l .
In add i t i o n , a fu l l - face , a i r -pur i fy i ng mask can be used
only if:
- Substance has adequate warning propert ies .
- Individual passes a qual i tat ive f it-test for the mask .
- Appropr iate cartr idge/canister is used, and its serv i cel im i t concentrat ion is not exceeded.
An air survei l lance program is part of all response opera-
t ions when atmospher ic contaminat ion is known or suspected .
It is particularly important that, the air be thoroughly
monitored when personnel are wearing a i r-pur i fy ing re sp i ra-
tors . Per iod ic surve i l l ance us ing d irect-reading in s tru-
ments and air samp l i ng is needed to detect any changes inair qual i ty necess i ta t ing a h igher level of re sp i ra tory
protect ion .
Level C protection with a ful l-face, air-purifying resp i-
rator shou ld be worn rout ine ly in an atmosphere only afterthe type of air contaminant is identif ied, concentrat ions
measured and the cr i ter ia for wear ing a ir-pur ify ing resp i-
rator met. To permit f lexib i l i ty in precribing a Level of
Prote c t i on at certa in env ironmenta l i nc ident s , a sp e c i a l i s t
could cons ider us ing a ir-pur ify ing resp i rators in un iden-
t if ied vapor/gas concentrat ions of a few parts per m i l l i o nabove background as ind icated by a needle def lect ion on the
FID or P ID . However a needle deflection of a few parts perm i l l i o n above background should not be the so le c r i t e r i on
for select ing Level C. Since the individual components may
never be complete ly ident i f i ed , a dec i s i on on cont i nuouswearing of Level C must be made after assess ing all safety
cons iderat ions , inc lud ing :
- The presence of (or potent ia l for) organ i c or i norgan i c

vapors/gases aga inst which a can ister is ineffec t ive orhas a short serv ice l i f e .
- The known (or suspected) presence in air of sub s tan c e s

with low TLVs or IDLH l eve l s .
- The presence of part icu lates in a i r ,
- The errors assoc ia ted with both the ins truments and

monitoring procedures used.
^Optiona l



The presence of (or poten t i a l for ) subs tances 1n a irwhich do not e l ic i t a response on the Instrument
used .
The potent ia l for h igher concentrat ions 1n the ambient
atmosphere or in the air adjacent to specif ic s i te
operat ions .

d . The cont inuous use of a i r-pur i fy ing resp i rators (Level C)must be based on the Ident i f i cat ion of the substancescontr ibut ing to the total vapor or gas concentrat ion andthe app l i ca t i on of publ i shed cr i ter ia for the routine useof a ir-pur lfy lng devices. Unident i f i ed ambient concen-trat ions of organic vapors or gases 1n air approaching orexceeding a few ppm above background require, as a min i-
mum, Leve l B protect ion.

Level D Protec t i on
1 . Personne l protect ive equipment

- Cove ra l l s
- Gloves *
- Boots/shoes , leather or chemical-res istant, steel toe andshank
- Safety g las se s or chemical sp l a sh gogg les *
- Hard hat (face sh i e l d ) *

2. Cri ter ia for select ion
Meeting any of these criteria al lows use of Level D protect ion:
- No contaminants are present.
- Work funct ions preclude sp l a she s , immers ion , or potent ia lfor unexpected inha lat ion of any chemica l s .
Level 0 protect ion is primari ly a work uniform. It can beworn only in areas where there 1s no pos s i b i l i t y ofcontact with contamination.

*0pt1onal
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1 .0
The initial phases of the Rarell̂ l Work involve site grading andsmoothing and placement of the first layer of sand/soil cover. The airmonitoring prujiain outlined herein and in QAPP-3 (Attachment C3) will
be implemented during these initial phases of the Feu***!*'1 Work. The
ambient air monitoring pruyiam is presented in Appendix C3-B and the
personal air monitoring prmjram is presented herein. The air monitoringis to be conducted to satisfy the requirements of the Danemher 31, 1987
Consent Decree.

2.0
It is intended that RmvHnl Activities be carried out such thatasbestos concentrations in the breathing zone of on-site personnel do
not exceed permissible time-weighted average exposure concentrations.

3.0 PRDPOfffiT) t̂ JSCNAL ATR HUNTTCKENG
The proposed methods and equipment to be used for personal monitoring
are presented herein.

3.1 Monitoring Plan
Personal monitoring for airborne asbestos will be conducted by thework Contractor according to the procedure described inthe June 20, 1986 Federal Register. In this method, air is drawn
at a rate of approximately 0.5 to 2.5 liters per minute through
m-ivarf cellulose ester filters (0.8 urn pore size and 25/37 mm
diameter) mounted in open-faced cassettes over a full workshiftduration. Constant-flow personal air sailing pumps will be used
which will be calibrated with a primary standard prior to and
following use. During workdays, individuals representing various
working groups will be fitted with the sampling pumps (on their
belts) and the filter cassettes will be attached to their lapels,
(i.e. , in their breathing zones) . The filter cassettes will be
returned to the laboratory daily for selected analysis by Optical
Phase Contrast Microscopy (PCM) .
Four personal samples will be taken daily; one from each of the
four different working groups (i.e., truck drivers, scraper
operators, backhoe/bulldozer operators and laborers) . The
selection of individuals from groups will be based upon those most
likely to be exposed to ashestnis fibers during the day. The
installation of sampling equipment on individuals will be done on
a daily basis by the Contractor's Site Safety Officer. Four
additional samplers (ready for operation) will be available on-
site for use on the following day of measurements. At the end of
the workday, samplers will be removed and, after a review of the
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daily activities, two samples (filter cassettes) will be selected
for PCM analysis based on the potential for greatest exposure.
It is anticipated that, on most occasions, analytical results will
be available the next working day following sampling. The resultswill be recorded as airborne concentrations (f fibers >5 um/cc of
air) and provided each day to Manville 's Remedial Construction
Manager. These results will then be compared to the permissibletime-weighted average exposure concentrations of 0.2 fibers/ cc.
For each set of weekly sample filters, two blank filters will be
prepared and loaded into cassettes in a similar fashion to samplefilters. Of these, one blank filter will also be analyzed. Allremaining unanalyzed filters will be retained by the Rempriial WorkContractor.

3.2 Sample Handling and Storage
Throughout the program filters will be loaded in individual filter
cassettes in a clean room. Samples (cassettes) will be clearly
identified, marked and recorded. Filter cassettes will be taken
to the site and stored with caps during overnight intervals prior
to sampling. All exposed filter cassettes will be capped after
sample collection and hand carried or transported to the
laboratory using precautions to minimize dislodgment of collectedmaterial. All collected samples and blanks will be stored until
completion of air monitoring program by Manville and/or completion
of Remedial Construction. Appropriate precautions will be taken
to avoid contamination during *il sample handling and storage.

3.3 Sample
Samples will be analyzed using optical PCM methods in accordance
with the procedures outlined in the June, 1986 Federal Register
for measuring airborne asbestos fibers.

3.4 pat-g Reporting
Daily reporting of analytical results from selected personal
samples to the Manville Remedial Construction Manager will be done
on the working day following sample collection. These will be
communicated to U.S. EPA and IEPA by telephone or otherwise when
received. Summaries of monitoring activities and data will be
reported monthly to Manville by the Contractor. Summary Report
from the Contractor will include raw data from sample analysis.
Manville will include such summaries in the monthly progress
report. A final report at the completion of the monitoring program
will be prepared by Manville which will include: a description of
sampling and analytical methods, any problems encountered,
summarized monitoring data and the significance of results. Raw
data from sample analysis will form an appendix to the report.
This report will be submitted to U.S. EPA and IEPA.
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4.0 PROJECTED
It is projected that the initial phases of the remedial activitiesrequiring air monitoring will g.iiniuii>.» within 30 calendar days of the
award of the construction contract and be completed after a period of
five to six months. Personal air monitoring will be scheduled tocoincide with these activities. It is anticipated that the finalreport will be completed within approximately 60 calendar days after
completion of the personal *$T* monitoring program.
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1.0 GENERAL
The work to be completed under this contract includes obtaining all
necessary permits, furnishing all tools, equipment, labor, andmaterials (unless specifically omitted herein) necessary to completeremedial ecus traction work at Johns-Manville Disposal Area at ManvilleCorporation, Waukegan, Illinois plant, as specifically outlined under"Scope of Work" and other project requirements presented herein. HieContractor shall, be bound by the General Conditions presented in
different sections for work under this project.
Without prejudice to the foregoing, the quality of construction shall
be as stipulated in these specifications and all work done by the
contractor shall be completed to the satisfaction of the Owner. The
Owner requires materials and workmanship equal to present good
industrial construction standards.

2.0 SCOPE OF WCRK
2.1 The project is designed to remove sludge from certain process

wastewater treatment basins, close certain areas containing
contaminated waste TW^ri**!, lead contaminated waste

material and areas containing sludge by covering such areas and is
generally described as follows:
a. Wet areas to be graded to minimize and control airborne

asbestos levels.
b. Clear all areas of trees, brush, stumps and other debris and

rough grade all areas.
c. Place fill on rough graded areas to reach a relatively smooth

surface to top surf aces and sideslopes.
d. Place six (6) inches of contaminant free compacted sand fill.

Use Level C Personnel Protection and Personal Air Monitoring
for asbestos exposure as outlined in the Health and Safety
Plan for work items 2.1.b, c and d.

e. Place fifteen (15) inches of contaminant free compacted
clayey (natural silty clay) fill.

f. Place three (3) inches of contaminant free lightly rolled
topsoil.

g. Fertilize, seed and mulch as specified herein. Use Level D
Personnel Protection without personal air monitoring as
outlined in the Health and Safety Plan for work items 2.1 .e ,
f and g.



01001.2
SECTION 01001 (.ffiltflfflL KEJUUlREMDfIS

2.2 For surfaces with a slope of greater than 20 percent, twenty three(23) inches of contaminant free cnnvirtpri thickness of clay(natural silty clay fill) may be substituted for the six (6)
inches of sand and fifteen (15) inches of clay indicated in items
2.1.d and 2. 1 . e above.

2.3 Material stock piled on the site is not to be used by thecontractor for rough grading, filling depressions and cover over
waste scrubbed brush and trees.

2.4 Dredge sludge from ponds and ditches where shown on the drawings
and/or specified herein.

2.5 Place a cover of four (4) inches of bedding material and twelve
(12) inches nrminai size Rip-Rap on interior slopes of settling
basins and catch basin as shown on the drawings.

2.6 Grade the north, west, south and southeast slopes of the waste
disposal area, and other bermed areas as shown on the drawings to
Tmxinmm slope of one vertical to two horizontal and cover as
indicated in Paragraph 1 above.

2.7 Regrade site roadways and cover with twenty-four (24) inches of
compacted roadway material as shown on the drawings and/or
specified herein.

2.8 Construct peripheral ditches as shown on the drawings.
2.9 Construct a dike along the north side of the Industrial Canal

where shown on the drawings.
2.10 Provide construction equipment and personnel decontamination

facilities as specified herein and in the Health and Safety Plan.
2.11 Construct sheet piling, fencing and signs as shown on the drawings

and/or specified herein.
2.12 Construct dike drainage/seepage collection system, drainage

structures, manholes, piping, and all other work items shown on
the drawings and/or specified herein.

2.13 Construct punping station wet well as shown on the drawings.
Use Level C Personnel Protection for all clearing and grubbing,
and for placing the first layer of bedding material or sand/soil
cover, including sections 2 .2 , 2 .5 , 2.6 and 2 .7 .
Use Level D Personal Protection without personal air monitoring as
outlined in the Health and Safety Plan for work items 2.4 and 2.8
through 2. 13 .
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3.0 CW^RS ONGOING
Manvllle staff regularly removes sludge frcm the existing waterways and
basins and dispraps in the sludge pit. This sludge nay be temporarilypiled for drainage or other purposes on the Disposal Area. It is notthe Contractor's responsibility to remove or grade any sludge deposited
by Manville staff during the Contract Performance Period. Similarly,Manville staff will not deposit any nngr»i;ian«m« waste on areas otherthan the designated mi cr»i i aty*-ng waste d"i^neai *fpag unless
specifically requested by the Contractor and approved by the Owner tofill a depression prior to placing the soil cover. Contractor's on-
site activities shall not interfere with the routine operation and
maintenance activities of Manville, Waukegan Plant Staff at the
Disposal Area.
The Owners' operations on the site will continue during the period of
this construction. Where com traction requires joint use of roadways,
de-watering operations, pump shutdowns and any other Contractor
operations affecting the Owner, such operations shall be coordinated
with the Owner to minimi?^ such interferences.

4.0 WORK SCMEHJLE
4.1 Const-ruction

Contractor shall begin work upon receipt of Notice to Proceed,
scheduled for October, 1988.

4.2 Project Cotrpletion Date
Remedial Construction Work shall be completed on or before May 31,
1990.

4.3 CONSTRUCTION SCHEDULES AND PROGRESS MKK'l ' lHG
4 .3 . 1 Preconstruction Meeting

Prior to beginning work a preconstruction conference will be
scheduled by the Owner to review General Contract terms,
responsibilities, supervision, schedules, testing and
approvals, construction procedures, payment and labor
requirements.

4 . 3 . 2 Construction Schedules
Within fifteen (15) calendar days after receipt of notifica-
tion to proceed with the Contract, the General Contractor
shall submit to the Owner for his approval, six copies of a
detailed Construction Schedule.
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5 .0

The Construction Schedule shall show a sequence of operationsagreeable to all parties; be prepared as a Bar Chart forplanning, control, and scheduling of submittals and workperformed, and indicate plan and method of completion of
Construction Work within the agreed Contract Time.
The Construction Schedule will incorporate a manpower curveby trade and a procurement schedule for all materials and
equipment to be supplied by the Gun tractor.
The schedule, manpower curves, and procuresnent record shall
be in such detail as to allow the weekly tracking of the
Contractor's performance under this Contract. The Contractor
shall be fully responsible for obtaining the above
information from his subcontractors.

4 . 3 . 3 Progress Meetings
Progress Meetings will be scheduled weekly by the Owner at
the job site for the Contractor, all Subcontractors actively
working on the job site and other interested parties.
During weekly job meeting, Contractor and Owner will review
schedules and all items affecting the schedules, including
change orders, delivery of material and equipment, and
manpower. All Subcontractors will be expected to attend the
weekly job meeting and review their portion of the project.

4 .3 .4 schedule Udating
The Contractor shall submit updated Schedule, accurately
depicting the progress to the last working day of the
previous month, on or before the fifth day of each month.
The Contractor shall distribute updated copies of the
schedule to each concerned Subcontractor.

5.1 Temporary Wafr?r S'Tolv for Site Wetting
A temporary water supply for site wetting may be obtained from the
Industrial Canal at locations approved by the Owner. The Owner
will make available to the Contractor a source of three phase 480V
power adequate to drive the Contractors pumps. This electrical
source for the pumping system is located in xthe "Flexboard
Effluent" pump station as shown on Drawing 43161B -1. The Owner
asks that electric powered rather than gasoline or diesel powered
units be provided because of the greater reliability. The cost of
power used on site will be paid directly by the Owner. The
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Contractor is responsible fear all distribution of such water
supply, including pumps, piping, hoses, sprinklers and relatedequipment.

6.0 INSPECTIONS
The Owner will arrange and pay for all tests and inspections of theWork, except tests on proposed off-site borrow material that he mayrequire for proper control of the Work. Any tests or inspections the
Contractor may require will be paid for by the Contractor.

7.0 pfr^t-UMj I HIJIJTY
7.1 The Owner will not be responsible for the Contractor's loss of

tools, materials, etc. The Contractor must safeguard his own
property.

8.0
8.1 Only Owner approved Subcontractors shall work on the Disposal

Site. The Owner must approve an selection of Subcontractors
before a Sub-contract is let.

9.0 SAFETY. F1HH
9.1 The Contractor shall adhere strictly to all local, state, OSHA,

RCRA, CERCIA, NESHAP, and Plant rules and regulations for
industrial obstruction and hazardous waste handling.

9.2 The Contractor shall also adhere strictly to fire protection
recommendations as covered by NFPA 241. The Contractor shall
undertake the following actions, where appropriate.

9 .2 . 1 Construction practices during construction shall be in
accordance with the published standards of the Factory
Insurance Association and the National Fire Protection
Association, which, by reference, are made a part of these
specifications .

9.2 .2 Provide a suitable number of portable fire extinguishers
(non-freeze type in cold weather) distributed about the
project.

9 .2 . 3 Store gasoline and oth2r flammable liquids in U.L. listed
safety containers in safe location away from any building.
Distribute the liquids directly from the containers.
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9 .2 .4 Tarpaulins used for any purpose during construction snail be
made from material resistant to fire, water, and weather,shall, comply with Federal specification OCC-D-746, and shallhave U.L. approval.

9 .2 .5 Furnish ground fault circuit protection for all portabletools as per National Electric Code, Section 210-8, latest
edition.

9.3 The Owner is not responsible for the Contractor's compliance with
any applicable safety requirements, but is empowered to stop any
activities of the Contractor (or its employees) that he considers
dangerous.

9.4 The Contractor will be responsible for holding weekly safety
meetings on the site, and a safety record must be posted in a
conspicuous place.

9.5 The Owner may request the Contractor to have a Safety Engineer on
the site if the accident rate of the Contractor or his Sub-
contractors is considered excessive.

9.6 Health and Safety training for each employee working on the site
shall be provided in accordance with the Superfund Amendment and
Reauthorization Act of 1986 (SARA).

9.7 A Medical Surveillance Program for each employee working on the
site shall be provided in accordance with SARA.

9.8 Level C Personnel Protection is required for all site activities
in the designated Contamination Area until the first layer of
cover material is in place.

9.9 A certificate (as presented at the end of this document) of
compliance with sections 9.6 and 9.7 will be supplied by the
Contractor to Manville.

10.0
10.1 The Contractor shall maintain the work area in a clean and

satisfactory manner. Do not allow debris to accumulate. A clean-
up shall be done once a week. Construction debris must be
removed from site. NO burning of grubbed brushes and trees shall
be allowed on Owner's property.

11.0
11.1 No local construction permits for remedial construction at the

Disposal Area are required. Permits such as those required forelectrical work will be obtained by the Contractor and Manville
will pay all such permit fe
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12.0
12.1 Quoted prices, submitted by the On i tractor en all change orders

over $1,000, including firm price changes, must be completelydocumented. This would include complete detailed estimates with
man-hours, material quantities, etc. .

12.2 The above applies to all Sub-contractors' prices to the General
Contractor unless changed otherwise by the Owner.

12.3 No requests for Contract extras will be honored unless Owner's
representative is notified prior to start of any work considered
to be extra by Contractor and a change order has been approved by
the Owner covering such work.

13.0 STTO yrai'l' (SITE
13.1 The Contractor must visit the site with the Owner's representative

and acquaint himself with existing conditions prior to preparation
of his bid. Each Contractor shall be held responsible for having
visited the site and acquainted himself with all existing
conditions, including all procedures, conditions and obstacles
which may affect the work. locations of previous borings made at
the site are shown on the Drawings and Boring logs are included in
Appendix B-A.

13.2 The Contractor shall, at no tJFie after the visit, assert that
there is any misunderstanding in regard to the nature or extent of
the work or working conditions.

14.0 lyTT.'l'i'i KK AND
14.1 The Owner will furnish one outlet of service listed below without

charge. The Contractor must maintain and extend these services.
14.1.1 Electric Service 460 V, 3 Hiase, 100 amps.
14.1 .2 City drinking water 1" hose connection with estimated water

pressure of 40 to 60 psi.
14.2 Uncovered storage space will be provided at locations approved by

the Owner.
14.3 The Owner will not unload any of the Contractor's material or

equipment.
14.4 Cm is Unction parking will be in an area designated by Owner. The

Contractor shall be responsible for the maintenance and security
of this area as directed by the Owner.
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14.5 The Oontractor will provide toilet: facilities for his personnel.
The Owner's toilet facilities and lunchrooms are not to be vised byContractor's personnel.

14.6 All construction operations will be confined to the area within
the Contract Limit Line and the Sand Borrow Area.

14.7 Manville will provide a guard shack and security guard at theContractor's entrance. Only persons authorized by Manville shallbe permitted to enter the site.

15.0 (JJJ4H< OJflSACTS
15.1 The Owner may have separate contracts in force at the same time

and in the same areas. It will be important that this Contractor
schedules his work and cooperates with such other Contractors.

16.0 OWNER'S OPERATIONS
16.1 The Contractor shall not interfere in any way with the Owner's

present operations. The Contractor shall not remove any existing
construction or move any pipes and structures without prior
approval of the Owner. All existing pipes and structures shall be
properly protected. The Owner's operations must be maintained attimes.

16.2 This plant is in operation around the clock, seven days a week.
The Contractor shall not make any connection to existing servicesthat will interfere with plant operation. Any such connections
that are required in accordance with the specifications and
drawings shall be authorized by and accomplished under the
supervision of the Owner.

17.0 STflNDRRDS
17.1 References made to trade, technical, governmental or other codes,

standards or specifications shall be interpreted as the minim insand not iray-jimmc required.

18.0
18.1 Welding machines shall be grounded directly to the work. The use

of building or equipment steel or conduits of any kind as cannon
ground point is not allowed under any conditions. The Contractor
shall be responsible for any wiring, instrumentation, computer or
other electrical pieces of equipment damaged by not using the
welding grounding method described above.
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19.0 SHOP DRAWINGS
19.1 Hie contractor shall submit for approval all drawings required for

installation of materials and drawings and/or catalog cuts ofequipment supplied by the Contractor or any of his Sub-contractors.
19.2 Approval of shop drawings shall not be construed as relieving theContractor of any respcnsibilitifts assigned to him in the Contract

19.3 The Contractor is to submit to the Owner one print and onereproducible for each shop drawing and catalog information. The
Engineer will return two prints to Contractor narked in one of the
following ways:

19.3.1 Approved for construction
19.3.2 Approved except as noted
19.3.3 Not approved
19.4 Shop drawings marked "Approved except as Noted" and "Not Approved"

are to be corrected and re-submitted.

20.0 TAXES
20.1 All applicable taxes shall be paid by the Contractor and includedin the Contract Price.

21.0 INVOICING
21.1 Contractor will be expected to break down his lump sum price and

submit monthly billings on special forms approved by the Owner.

22.0 yiKin Iff^SOKmfcHTS. IATOOT AND STAKING
22.1 Gun tractor shall be responsible for taking of all field

measurements and checking for any interferences before starting
construction. Contractor shall notify Owner of any changesrequired to clear existing facilities.

22.2 The Contractor shall stake out the work and provide all field
measurements to assure that the installation of the Work is in
accordance with lines, dimensions and elevations shown on thedrawings.



___ 01001.10
acL.TJ.OK 01001

23 .0 3QTT. H**'-CCH AND SEpnffyrnOLTOI OCMHOL
23.1 Construction operations shall be conducted in such a manner as toreduce erosion and sedimentation to a practical m-injjmim. Prior to

disturbing areas, temporary erosion controls shall be constructed,if needed.
23.2 Permanent soil erosion controls for all slopes, channels, ditchesor other disturbed land areas shall be completed within fifteen

(15) calendar days after final grades have been achieved. Whereit is not possible to permanently stabilize a disturbed area,
temporary erosion controls shall be implemented within five (5)
calendar days.

23.3 The surface area of credible earth material exposed at any one
time will be subject to the approval of the Owner.

24.0 JOB

24.1 The Contractor has the responsibility of notifying the Owner of
all job accidents to the Contractor's or Sub-contractor'spersonnel.

24.2 The Contractor shall provide at the site, and make available to
all workmen, medical supplies and equipment necessary to supply
First Aid service to all persons injured in connection with thework.

24.3 The Contractor must promptly report in writing to the Owner, allaccidents whatsoever arising out of, or in connection with, the
performance of the work, whether on or off the site, which causeddeath, personal injury or property damage, giving full details and
statements of witnesses. In addition, if death or serious damages
are caused, the accident shall be reported immediately by
telephone or messenger. If any claim is Ttfvfo by anyone against
the Contractor or any Subcontractor on account of any accident,
the Contractor shall promptly report the facts in writing to the
Owner giving full details of the claim.

24 .4 In the case of a lost-time accident, the Owner must be notified
immediately. In all cases, a written report must be made withintwo days of an accident.

25.0 ND SM3KING POLICY
25.1 The Contractor is advised that smoking is prohibited in all areasof this plant site.
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25.2 This regulation applies not only to Contractor's personnel working
on site, but to his vendors, truck drivers, etc. , who visit the
site.

25.3 If someone is smoking, they will be asked to extinguish theirsmoking material. Nort-oompliance with this request will result in
the individual or Contractor being asked to leave the premise.

25.4 There will be no exceptions made to this regulation.

26.0 ASHESrpps CUfPTNING
26.1 The Contractor shall comply with all Occupational Safety and

Health Administration (OSHA) , NESHAPS 40 CFR 61, Environmental
Protection Agency (EPA) , and all state and local regulations forthe safe handling of asbestos-containing Tnatw-iaig. This includes
all procedures and, specifically, procedures for handling or
removal of existing asbestos-containing materials. The Contractor
also agrees to follow guidelines included in the Site Health and
Safety Plan outlining personnel protection and monitoring to be

during handling of »<&**$*• na-onnf* i n i f*j materials/wastes.

27.0 H f̂lAPp ODMMDNICKnON
27.1 It is Manville's intention to comply with the requirements of

OSHA's "Hazard Communication" rule, 29CFR 1910.1200. The
Contractor's supervisor of on-site personnel shall be responsible
for obtaining information on any hazardous chemical to which his
personnel have potential exposure while on the premises prior to
the start of any field work. The Manville Contract Supervisor or
Owner should be requested to provide this data from the Plant
Hazard Communication Program Coordinator. If this information is
not forthcoming, the Contractor is to advise the Manvillepurchasing department.

27.2 The Contractor's Supervisor shall, provide the Manville Hazard
Communication Program Coordinator with MSDS (Material Safety Data
Sheet) documentation on any "hazardous" chemicals that the
Contractor plans to bring onto the Plant premises. In addition,
the Contractor's Supervisor is responsible for meeting container
warning label requirements of the OSHA rule.

28.0 CRAWINGS
28.1 All drawings are the property of Manville Corp. and are returnable

on request. They are for confidential use of the drawing
recipient and must not be used in any manner detrimental to
Manville Corp.
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28.2 Ihe bid Drawings are as follows:
Drawing No.
43161B -1
43162B-1
43163EH1
43164B' -1
43165B" -1
43166B7 -1
43168B -1
43169B-1
43170B-1
43171B'-!
43172B-1
43173B-1

Title
Cover SheetSite PlanSite Plan Borrow Area
Site Plan Northwest QuadrantSite Plan Northeast QuadrantSite Plan Southwest QuadrantSite Plan Southeast Quadrant
Sections and Details
Sections and Details
Sections and Details
Sections and Details
Sections and Details
Pumping Station and Black Ditch

29.0 UJJiEK CONTRACT
29.1
29.1.1

29. 1 .2

29.2
29.2. 1

29.3
29 .3 . 1

29 .3 .2

Temporary Storage
Provide suitable weathertight facilities for all equipment
which would be damaged if stored in the open.
Remove all such temporary structures from the site upon
completion of the work.

Temporary Toilets
Provide and maintain temporary toilet facilities acceptable
to local health authorities for use by the guard, Owners
Office Group and construction workers. Remove same at
completion of project.

No visible emission will be allowed in the work areas. If
any visible emissions are observed in the designated Work
Area the work will be shut down immftliatPly until the visible
emissions are eliminated. Wetting of the work areas is the
preferred method for the prevention of visible dust/
emissions.
Prior to any grubbing, rough grading and surface smoothing of
an area, the Contractor shall adequately wet the waste
material and soil to be displaced or disturbed to minimize
releases of airborne asbestos and other contaminants to the
environment. Wetting should be done by using portable water
spraying equipment. All wetted areas shall be approved by
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the Owner prior to grubbing, rough grading and surfacesmoothing. The effectiveness of wetting during rough grading
and surface smoothing shall be monitored daily by the
Contractor. A continuous personnel air monitoring programwill be implemented by the Contractor (during the on-siteworking hours) for construction activities from site grubbingand grading through placing of first layer of soil cover asoutlined in the Site Health and Safety Plan.

29.3 .3 Roads accessed for construction shall have dust control
measures.

29 .3 .4 Dust control measures in the work areas shall be implemented
for 24 hours a day and seven days a week until the first
layer of cover material is in place.

29.4 Field Office
29.4. 1 The Owner will provide temporary office facilities at the

site for use of his personnel and for job meetings.
29.5 Decontamination Facilities and Personnel Protective Equipment
29.5.1 The Contractor shall provide a decontamination trailer for

use of all persons who visit the site within ten days ofplacement (Award) of the Contract. This trailer would also
be available for use of the regulatory agencies, and Owner's
staff associated with the pegnprijal Work. This trailer shall
consist of a decontamination area, shower area and
clean/dressing area. Contractor shall provide and maintain
adequate supply of all disposable and non-disposable
Personnel Protective Equipment and decontamination supplies
normally required for a Level C equipped decontamination
trailer. The requirements for Level C Personnel Protective
Equipment are outlined in the Health and Safety Plan. This
trailer would be located near the entrance to the site as
designated by the Owner. Contractor shall provide and pay
for installation of all utilities required, including cold
and hot water supply, heat and electricity. The discharge of
washwaters (not sanitary) from the Decontamination Trailer
and from the Owners trailers shall be routed to the Equipment
Decontamination (Truck Washing) drain sump. Note that the
effluent from the Equipment Decontamination facility must be
discharged to the Asbestos Disposal Pit, if disposed of on
site. After November 15, 1989, when the entire Asbestos
Disposal Pit is closed with a cover, the effluent could be
disposed in the process water treatment catch basin.

29 .5 .2 The Contractor shall provide an Equipment Decontamination
Facility as specified herein. This facility shall be used to
decontaminate (spray wash on outside) each vehicle which has
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been used by the Contractor en the site for Remedial orMonitoring activities prior to its moving off the disposalsite. The Contractor shall provide an apprcotijnately 12' x
60' paved and sloped washing area and appurtenances,necessary water supply and power supply and the drainage
collection and disposal system for the wash water andsediments. The facility will be used during all phases ofthe RanRdial Work and shall be capable of operation duringfreezing weather conditions. This facility shall be located
on a site designated by the Owner.

29.6 Protection of Existing Facilities
29.6 . 1 The Contractor shall provide all required temporary

protection to assure the Owner that the existing facilities,
including underground and above ground structures, piping
conduit, paving, monitoring wells, fencing, power poles,
etc., are undamaged by the Contractors operations. The
Contractor shall remove all temporary protective materials
upon completion of the work.

29.6.2 Any damage to the Owners facilities, caused by the
Contractors operations will be repaired by the Contractor at
his expense.

29.6 .3 Monitoring Wells: Damaged monitoring wells must be replaced
by a well drilling firm having experience in construction of
monitoring wells. Well installation will be under Level DPersonnel Protection. All provisions in current practice to
prevent contamination of such wells must be observed. Any
existing wells damaged must be pulled and sealed. Elevation
of top of any replaced wells must be surveyed by a licensed
surveyor to assure accurate ground water measurements. Every
effort should be made to employ the same Contractor whoinstalled the ffc*rpa<yaH well so that the replacement well
construction is the same as of the damaged well.

29 .6 .4 Roadway, Pavement, Sidewalk Restoration: Any roadways,
pavements, sidewalks, curbs, etc. opened or damaged by the
Contractors operations, on or off the site, shall be
restored in a manner prescribed by the authority having
jurisdiction.

30.0 INGRESS AND EGRESS
30. 1 Contractor will be provided means of ingress and egress to and

from the Manville Facility and the Disposal Area in accordance
with the Contractor's proposed method of operation. locations of
ingress and egress will be subject to Owner's approval.
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31.0 OOHRftCICR'S ENTRANCE
31.1 The Owner has furnished and installed a new 20' double swing

entrance gate where shown on the drawings. This gate shall bemaintainpri and left in place upon completion of the project.

32.0 opyrRACTCR's
32.1 The Owner has constructed an access roadway and railroad gradecrossing for use by Contractors vehicles. All maintenance and

repair of these facilities are the Contractor's responsibility.
This is an active railroad siting handling daily rail traffic intothe Manville Plant and must be mairtt-^inflri in service at all times.
Replacement of any lost ballast, track realignment, clearing
flangeways, leveling and/or placing additional roadway surfacing
material shall be performed as required, by the contractor.

33 .0
33. 1 A dito=*3 containment area lined with a minimum of 6 mil

polyethylene liner below a 12" thick clay liner shall be provided.
The containment volume shall be at least 150 percent of the fuel
storage tank(s) volume.

34.0 OCffI!ftMINATCr)
34.1 The Contaminated Area (CA) or the Designated Construction Area

shall be enclosed by a barrier such as plastic snow fence, highly
visible, with no more than two points of entry. The
Decontamination Area shall be similarly enclosed.

35.0 POWER AND PODVRTR WATTO
35.1 Both power and potable water are available from the east end of A

Building. The Contractor shall bring power and potable water to
the trailer site within five days of Award of Contract. Power
connections shall be made by the Contractor to the Owners trailer
and guard house. Potable water connections to the Owners trailer
shall similarly be made, including any necessary weather
protection to prevent freezing.

36.0 (JJflKflCICRS WORK FORCE JLLtNTlFlCATTCN
36.1 All employees or representatives of the Contractor shall wear

distinctive badges, that identify the employee by either name or
number.
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37.0
37.1 Ite Contractors Project Superintendent on site shall be provided

by the Contractor with a suitable 2-way radio compatible with theOwners system (Motorola or equivalent) .

38.0 S'i
38.1 The areas east of the rail siding and north of the Boat StorageBuilding will be available for stock piling sand or soil,

exclusively.
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PRRT 1 ~
1.01 Description

Work includes all clearing and grubbing.
EftRT 3 - BCECDTKll
3.01 Perfomance

Clear all areas to be disturbed for Rpmfriial Work of trees, bushes,
brush, stumps and other debris which nay affect cover and other

operations.
Trees on HJVPC shall be cut off approximately at the surface of
exist. ing grade. Stunps shall not be pulled from dikes. Stumps in
other areas may be left in place if they do not interfere with cover
operations. Threes, limbs, brush, etc. buried on the site shall be
placed such that specified ornpaction can be obtained below, around and
above such buried items.
loose items such as sections of pipe, baled goods, sheet goods, and/or
debris of any type located on the site within the contract limit lines
is to be picked up and disposed of by the Contractor.

3.02
Tree cuttings, stumps, brush and debris may be buried on site in the
Asbestos Disposal Pit or on other areas of the Manville property ifapproved by Owner. All stumps should be treated as asbestos-
contaminated. The deposited debris/trees/shrubs will be provided with
a 24"/26" soil cover as required by the Consent Decree.
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PART 1 ~
1.01

A. Work included:
1. Wetting of areas to be graded.2. Rough grade all areas to receive cover.
3. Place sand backfill to smooth out all rough graded areas.4. Place six (6) inches of contacted sand fill on designatedareas.5. Place fifteen (15) inches of contacted clay cover on

designated areas. Use twenty-three (23) inches of conpacted
clay cover where 6" sand layer is not used.

6. Place three (3) inches lightly rolled topsoil on designated
areas.

7. Fertilize, seed and milch designated areas.
8. Place Rip-Rap bedding material on interior slopes of settling

basins and where indicated on Drawings.
9. Place Rip-Rap on interior slopes of settling basins and whereindicated on the Drawings.
10. Reqrade all steeply sloped areas to a maximum slope of two

horizontal to one vertical.
11. Regrade on-site roadways and cover with twenty-four (24)

inches of conpacted roadway materials where shown on the
Drawings.

12. Construct new gravel roadways where shown on the Drawings.
13. Construct peripheral drainage ditches where shown on the

Drawings.
14. Construct conpacted earth dike along north side of Industrial

Canal where shown on the Drawings.
15. Excavate for piping, drainage system and flow structures,

place bedding material and backfill for such structures.
16. Test all materials proposed for use as cover materials.
17. Dredge where shown on the Drawings.

PART 2 - PBOUUCIS
2.01 Materials

A. Waste Wetting Water
Waste wetting water will be from the Industrial Canal, as

ji •the General
B. Sand Backfill

Sand backfill shall be contaminant free beach sand which may beobtained from the Borrow Area designated on the Drawings or from
off -site locations.
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Hftkf 2 —

C. day Cover Material
day cover material shall be obtained by the Contractor fron off-site ncn-oontamiriated borrow locations. The material shall meetthe Corps of Engineer's Classification ML-CL or CL for siltyclays, (clay content between 25% and 65%) and may contain up to
10% organic material.

D. Rip-Rap Bedding Material
Rip-Rap bedding material shall be well graded stone between three
(3) inches and No. 4 sieve. 100% shall pass the three (3) inch
sieve with no more than 5% passing the No. 4 sieve (2-1/2" to 3"
size) . Bedding materials shall be reasonably free from thin, flat
or elongated pieces, and shall contain no organic matter nor softfriable particles in quantities considered objectionable by the
Owner. Rip-Rap bedding material shall conform to I .D.O.T.(Standard Specifications For Road and Bridge Construction, October
1, 1983) Article 704.01, CAI, Coarse Aggregate, dass A quality

soundness requirement.
E. Rip-Rap

Rip-Rap stone shall have a maximim weight per piece of 150 pounds
and not more than 5% shall weigh less than three (3) pounds per
piece. The material shall be evenly graded and 30 to 70% of the
material shall weigh 60 pounds or more per piece. The Rip-Rap
stone shall conform to I.D.O.T. Article 704.01, Coarse Aggregate,
Class A quality Na2S°4 soundness requirement.

F. Coarse Aggregate for Surface Course
Coarse aggregate for surface course shall be dass D quality or
better, meeting I .D.O.T. Type B gradation CA6, CA9 or CA10.

G. Coarse Aggregate for Base Course
Coarse aggregate for base course shall meet I .D.O.T gradation CA6,
CA2 or CA4.

H. Topsoil
Topsoil shall be a loamy mixture free of roots, sticks, weeds,
brush and stones, litter and waste products. It shall contain not
less than 12% nor more than 50% clay, and not less than 1% nor
more than 10% organic matter. Topsoil shall conform to I .D.O.T.
Article 717.04. The finished subgrade surface will be approved by
the Owner before any topsoil is placed on it.
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PART 2 - PRDUUCLS
I. Fertilizer

Fertilizer shall be ready mix material conforming to I.D.O.TArticle 717.07. The fertilizer shall contain the following
percentages by weight: Nitrogen - 10%; Ihosphoric Acid - 6%; Pat
Ash - 4%; inert material - 80%.
Seed
Seed mixture shall be I.D.O.T. mixture Class 1A or Class HA,
specified below:

dASS
IA

HA

K. Mulch

SEASON TO
USE

Spring

Fall

SKfcUK
Ky. Bluegrass 30
Perennial Ryegrass 10
Dawson Red Fescue 10Scaldis Hard Fescue 10
Fults Salt Grass* 30
Ky. Bluegrass 30
Perennial Ryegrass 10
Dawson Red Fescue 10
Scaldis Hard Fescue 10Fults Salt Grass* 30
Oats, Spring (Note 1) 48
Ky. 31 or Alta. Fescue 30Perennial Ryegrass 10
Dawson Red Fescue 10
Scaldis Hard Fescue 10Fults Salt Grass* 30
Ky. 31 or Alta. Fescue 30
Perennial Ryegrass 10
Dawson Red Fescue 10
Scaldis Hard Fescue 10Fults Salt Grass 30
Oats, Spring (Note 1) 48
*Fults pucinnellia Distans
Note 1. Winter Rye @ 56 Ibs/acre may be used

in lieu of spring oaks.

Spring

Fall

Mulch material for seeding may be straw, hay, shredded tree bark,
or hydromulch, in accordance with I.D.O.T. Article 717.05.
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ERRT 2 -
L. Ditch Lining

Ditch lining, where shown on the Drawings, shall be stone lined
with coarse aggregate Class D quality in accordance with I .D.O.T.Article 704.08.

M. All materials proposed for use as cover material must be testedfor asbestos as outlined in Section 3.01.B.2. Contaminatedmaterial will not be permitted for any use on the Job Site.
N. Compacted granular subbase material shall be clean sand, free ofhumus, clay or other debris. This material may be obtained from

the designated Borrow Area.
PRRT 3 - EXECUTION
3.01 Performance

A. ite^tincr by Owner
1. The Owner, will furnish soil engineering services required

for testing and inspections specified for this project. TheContractor shall coordinate the testing services as required
by construction with the Owner.

2. The Owner will test materials to determine their
acceptability and suitability and the compaction of in-place
material.

3. The Owner shall have the power of rejection of materials,equipment or operating procedures, of the filling orbackfilling operation if they do not meet the construction
requirements. The Contractor shall replace, rework or
correct work which does not meet the specifications as
directed by the Owner.
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PRRT 3 -
B. Ty^sLing by Contractor

1. The Cm i tractor shall provide soil sanples and analysis of
wimp from proposed borrow areas.

2. Each soil sample shall be tested for asbestos by a qualified
testing laboratory approved by the Engineer.

3. Soils approved as contaminant free shall be tester! for
particle size (% sand, silt and clay) , moisture content,
organic content, pH and optimum density (maxim m compaction) .

4. Soil tests shall be performed at the rate of one (1) per acre
of the borrow pits, or about one sample per 20 acre-foot of
soil.

5. The Contractor shall use a minim im of four (4) personal air
samplers to assure compliances with NIOSH Regulations and
provide results to the Owner within 24 hours of sample
collection.

6. Contractor may check compaction of each layer of soil cover
(except top soil and sand layers) for his benefit prior to
testing and approval by the Owner.

C. Subgrade Preparation
1. Wet areas to be graded or disturbed to minimize and control

visible dust/emissions. Wetting should be done by a portable
water spraying equipment and prior to any rough grading or
surface smoothing. Wetting shall be continued until all
visible emissions are eliminated.

2. Rough grade existing roadways and sideslopes to profiles
shown on the Drawings. Rough grade other areas that will
receive cover to a generally flat surface but with positive
drainage. Leave no depressions, bird baths, etc.

3. After subgrades are cut to shape, fill in low spots and
generally level up by placing sand backfill in such low spots
and depressions.

4. Compact to 90% of Standard Proctor Density on areas where
Proctor Density(ies) can be determined; otherwise compact to
a hard firm surface acceptable to the Owner.
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BftRT 3 -
D. Placing Cover

Place cover in layers not exceeding one (1) foot in thickness.Compact each layer to 90* Standard Proctor; if (,>mir*rt-i<Ti is notmet, recompact and retest before placing additional cover. Owner
will survey, for checking purposes, all areas prior to placementand after pl*"0!"**̂  of cover to assure that unnimm cover depths
are achieved.

E. Placing Topsoil
1. Place sufficient topsoil to provide a minimim of three (3)

inches rolled thickness.
2. Prepare surface to receive topsoil and finish topsoil in

accordance with I.D.O.T. Section 216.
F. Fertilizer Application

Spread/apply fertilizer uniformly over areas to be seeded at a
Tn-in-iTT«im rate of 20 Ibs. per 1000 square feet.

G. placing Seed
Prepare seed bed and place seed in conformance with I.D.O.T.
Section 642.

H.
Apply nulch in accordance with I.D.O.T. Section 643.

I. Ditch
Place stone aggregate ditch lining on prepared subgrade without
bedding material. The layer shall be twelve (12) inches thick, to
the lines and grades shown on the Drawings. Place aggregate
beginning at lower elevations and proceed up slope to construct a
well graded mass of stone free from pockets of small stones and
clusters of large stones.
Placing Rip-Rap
Place Rip-Rap bedding material a minijiim of four (4) inches thick
in accordance with I .D.O.T. Section 601. Place stone dumped Rip-Rap, minimum of twelve (12) inches thick in accordance with
I .D.O.T. Section 601.
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K. Roadway Construction
1. Excavate and finish grade existing material to botton of sub-

base course. Level and compact surface to 95% of StandardProctor or to satisfaction of the Owner.
2. Place twelve (12) inch thickness of compacted granular

to 95% Standard Proctor Density on

L.

Roadways designated Class I and fourteen (14) inch thickness
of compacted granular subcase material cent-acted to 95%
Standard Proctor Density on roadways designated Class II.
Clean beach sand from the Manville sand borrow area may be
used in place of granular subbase material if it contains
less than 15 percent sand finer than 200 mesh.

3. On roadway sections designated Class I, place four (4) inch
thickness of contacted coarse aggregate base course followed
by eight (8) inch thickness of compacted coarse aggregate
surface course. Conpact base course and surface course to
95% Standard Proctor Density.

4. On roadway sections designated Class II, place a four (4)
inch thickness of compacted coarse aggregate base course
followed by six (6) inch thickness of compacted coarse
aggregate surface course. Compact base course and surface
course to 95% Standard Proctor Density.

1. On surfaces with slopes less than 20%, place six (6) inches
of compacted sand, followed by fifteen (15) inches of
compacted clay and three (3) inches of rolled topsoil,
fertilized, seeded and mulched.

2. On surfaces with slopes greater than 20%, eight (8) inches of
compacted clay may be used in place of six (6) inches of
compacted sand.

M. Maintenance of Seeded Areas
Seeded areas shall be maintained by mowing and reseeding through
one full growing season following the season in which the areas
were seeded. Maintenance includes placing additional topsoil,
seed, fertilizer and mulch to correct any areas damaged by
settlement or erosion. All seeded areas shall receive at least
three mowings before acceptance.
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N. Dredging
1. Dredge sludge and sediment from ditches, troughs, catchbasins and mixing basins to the elevations indicated on thedrawings. Dredge the perimeter of such areas close in to thebanks to allow for full thickness of sideslope cover as

specified; either Rip-Pap or clay cover.
2. Complete all dredging to the Owner's satisfaction before

placing sideslope cover on dredged areas.
3. Dredging may be performed hydraulically or mechanically with

a backhoe and drag line. Bands to be dredged may be dredged
vet or may be dewatered before dredging. Mechanical
equipment may not be operated in the dewatering ponds. The
dredging shall be deposited in the southern half of the 33
acre Settling Basin. The Contractor shall spread the sludge
evenly over the southern half of the Settling Basin such thatthe top of the deposited sludge is at least three feet below
the water surface.

4. All dredged material shall be considered asbestos-
contaminated.

5. Sludge dredging operations shall proceed from upstream to
downstream basins so that the dredged basins do not get
contaminated with asbestos-containing sludge solids
transported by wastewater flow.

O. Black Ditch Ar**^
1. Reroute power cables to Pumping Station to eliminate this

potential hazard.
2. Furnish and install new steel pipe in place of the existing

Transite Pumping Station discharge pipelines. The new pipe
shall be 16" diameter, Schedule 30 steel pipe, coal tar epoxy
coated inside and outside with two coats, 8 mil dry thickness
per coat.

3. Furnish and install all required pipe supports including
columns, footings, bracing, pipe hangers and attachments.

4. Submit shop drawings for pipe and fittings, pipe supports and
all related items.

5. Paint all previous metal pipe support items with two coats of
coal tar epoxy, 8 mils dry thickness per coat.
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PART 3 - SCEX-uriCN
6. Relocate power poles as required to clear new construction.
7. Reinstall power supply cables to Punping Station. Provice

new cable on all spans that were rerouted.8. Plant operates around the clock seven days a week.
Therefore, the wastewater flow is more or less continuous.
Any temporary interruptions in the operation of the PumpStation shall be coordinated with Manville.

P. Flow Rerouting for Dewat^rincf of M^KJpq P^ îns
The Contractor may dewater all mixing basins by rerouting flow
temporarily as outlined below:
1. Relocated Pumping Station discharge pipelines to discharge

into the 33 Acre Settling Basin.
2. Construct energy dissipator where pipelines discharge into

the Settling Basin. This structure shall be 12 feet wide by
18 feet long timber crib, constructed of railroad ties or
equivalent. Crib is to be anchored by filling with two (2)
feet of stone and backfilling on three sides with stone to
the top of the crib. The discharge side of the crib shall
have a ten (10) feet wide spillway, twelve (12) inches deep,
with spillway crest level set approximately at the Settling
Basin water level.

3. Provide all pipe support structures to adequately support
piping.

Q. 33 Acre Settling B^gip
1. Settling Basin water level is to be lowered as required toprovide for construction of the new overflow structure in dry

conditions. Dewatering may be accomplished by pumping or
syphoning water from the Settling Basin into the Industrial
Canal. Contractor shall utilize a floating intake.

2. The lower pair of discharge pipelines through the East Dike
are not to be activated.

3. Construction of the new overflow structure shall not be
started until all pumping into the Settling Basin associated
with dredging and dewatering operations have been completed.
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FRRT 1 -
R. Dike Protection

1. Excavation, reshaping of material , pulling stumps, and anyother activities which nay weaken or endanger existing dikesbelow the water line are to be strictly avoided.
2. Freeboard at dikes shall remain approximately as it existsexcept for shaping and leveling which may be needed toproperly place cover material.

1.01 Description
A. Work included under this section includes all excavation and

backfilling for piping, inlet and headwall structures, box
culverts and pumping station and all dewatering equipment for
removal and disposal of water from trenches and other excavations.

PBRT 2 - PRODOCTS
2.01 Materials

A. Backfill
1. Fine aggregate for bedding and trench backfill shall consist

of sand, stone or stone screenings, reasonably free from soft
or unsound particles. Gradation for bedding shall be IDOT
FA1, FA2 or FA6; and for trench backfill, gradation FA6.

2. Coarse aggregate for trench backfill shall consist of gravel,
crushed gravel, pit run gravel or crushed stone. Gradation
for trench backfill shal be IDOT CA18.

PART 3 - EXRUi'lCN
3.01 Performance

A. Excavation
1. Excavate all materials to a depth and width sufficient to

permit installation of piping, placing of pipe bedding, and
construction of the pumping station wet well and otherstructures.

2. All excavated material shall be considered asbestos-
contaminated and disposed of in the Asbestos Disposal Pit or
other areas on the site approved by the Owner.

3. The dimensions of the excavations shall be sufficient fordewatering equipment and to provide adequate working area
around the formwork for structures.
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PflRT 3 - EXECDTICN

4. Excavations shall be kept dewatered until pipe bedding has
been placed and compacted, pipes have been installed and
backfilled, and concrete for structures has been placed and
reached its initial set. No concrete shall be placed under
water.

5. In order to limit excessive loads on pipe, the maximm trenchwidth shall be 30 inches for pipe 6" to 10" and not more than2 feet greater than the outside diameter of the pipe for pipe
larger than 10".

6. Where excavation is carried below the required elevation for
piping or structures, the subgrade shall be prepared by
backfilling with an approved granular material in 3-inch
compacted layers. Such layers shall be shaped and compacted
to provide uniform and continuous bearing for piping and/or
structures to be supported thereon.

B. Sheeting. Shorincr and BT?CUXT
1. Sheeting, Shoring and Bracing shall be provided to properly

support excavation surfaces, adjacent work, adjacent
structures, and workmen.

2. Pipe-laying boxes may be used where safety or workmen is the
sole consideration. Care shall be taken in moving boxes,
sheeting, shoring and bracing to avoid dislocation of piping,
loosening of pipe joints, collapse of excavations or damage
to adjacent structures.

C. Pumping. Bailing and Drainage
1. Provide and maintain adequate pumping and drainage equipmentfor removal and rtigpreai of water from trenches and other

excavations.
D. Temporary Sheeting

1. Provide and maintain adequate temporary sheeting to contain
areas required to be dewatered. Maintain sheeting in place
until construction contained in sheeted areas has been
completed.

E. Backfi1ling
1. Backfilling around pipes from the bottom of the trench to 1

foot above the top of the pipe shall be placed by hand with
approved backfill material, compacted in 3-inch layers, to
95% Standard Procter Density.
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PART 3 - EXECOTICN
2. Backfill from 1 foot above top of pipe to the underside of

cover material may be placed by mechanical means, in 1 footthick compacted layers, compacted to 95% of Standard Procter
Density.

3. Backfill around structures may be placed by mechanical means,in 1 foot thick compacted layers, compact.**! to 95% ofStandard Procter Density.
4. Backfill at structures shall be placed only after structures

have reached 75% of concrete design strength.
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EBRP 1 —

1.01 Description
A. This work includes all sheet piling and related items as shown on

the Drawings and specified herein.
B. Sutmittals: Provide shop drawings of each item.

PART 2 — EwjuUdg
2.01 Materials

A. Sheeting
1. Sheeting shall meet the requirements of the Standard

Specification for Steel Sheet Piling ASTM A 328.
2. Sheeting shall be true, straight and uniform in section. The

sides of each sheet shall contain interlocks continuous for
the full length of the sheet, with sufficient clearance to
allow for slippage of the adjoining sheet.

3. Splicing of sheet piling will not be permitted.
4. Handling holes: Provide standard handling holes in each

section.
PART 3 —
3.01 Performance

A. Fabricate to required lengths. Field splicing will not be
permitted.

B. Drive piling vertical on lines and grades shown on the Drawings.
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PRRT 1 - OPNERRL
1.01 Description

A. The Work
1. Subgrade underdrain at edge of gravel roadways.
2. Underdrain at East Ditch cutlet.3. Dike seepage collection drains.4. New underground inlet and/or cutlet piping including tapered

end sections.
5. Shortening or lengthening of existing inlet and/or outlet

piping.6. Manholes, catch basins and inlets.
7. Settling Basin outlet structures and piping.

PRRT 2 - BRDDPCTS
2.01 Materials

A. Subgrade underdrains at edge of gravel roadways.
1. Six inch ASTM D3033 or D3034 perforated PVC drain pipe for

collectors piping.
2. 6" Schedule 80 JVC solid pipe for drain piping.
3. Geotex fabric wrap around collector drains.
4. Coarse aggregate filter material as shown on the Drawings.

B. Underdrain at East Ditch outlet
1. Ten inch ASTM CL4X perforated concrete pipe as shown on the

Drawings.
2. Coarse aggregate filter material where shown on the Drawings.
3. Geotex filter fabric wrap around coarse aggregate filter

material as shown on the Drawings.
C. Dike Seepage Collection Drains

1. Six inch ASTM D3033 or D3034 FVC drain pipes.
2. Hitek prefabricated subsoil drainage system PD3 40, or

approved equal. System to include prefabricated, slotted
collector drain, prefabricated drain end cap, and Cordrain
sheet drainage material with geotextile filter fabric on one
side.

D. Inlet and/or outlet underground pipe: reinforced concrete ASTM
C76, class as shown on the Drawings with ASTM C443 rubber joints
or approved equal.
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BART 2 - PRDCOCTS
E. Lengthen existing pipes with reinforced concrete ASTM C76 Class IV

or amoved equal. Provide sizes as required to match existingpiping.
F. Manholes, Catch Basins and Inlets: precast units, ASM C76 Class

in or approved pqnftl with cement mortar joint. Manhole steps:10" deep x 10" wide, 5" tread depth, 1" x 1" tread section.
G. Manhole Casting: East Jordan 1120, B Cover or approved equal.
H. Catch Basin and Inlet Castings: East Jordan 3130 with Type N grate

or approved equal.

PART 3 - EXECUTION
3.01 Preparation

A. Pipe Alignment and Grade
1. The Contractor shall furnish all line and grade control and

shall furnish all necessary labor, material, equipment and
instruments required.
a. Batter Boards. If batter boards are used, they shall

have sufficient length to span the trench and set at
intervals no greater than 25 feet. Batter boards shall
be btiutj and straight. Each batter board erected shall
be checked by sighting across the two previously placed
batter boards. No less than three (3) batter boards
shall be in place at all times. Line and grade shall be
obtained by plumbing down and measuring down from a
centerline parallel to an established offset line
directly over the center of the pipe. Sighting in of
line and grade by eye will not be permitted.

b. jas^r Tteam. if laser beam equipment is used, line and
grade for the piping shall be obtained by using the
laser beam through the pipe being laid. Prior to
placement of each section of pipe, the laser target
shall be repositioned in the pipe previously laid to
recheck beam accuracy. Check line and grades at 50'
intervals maximum.

B.

1. Lay pipe starting at lower end and proceed up-grade.
2. Lay pipes with spigot or tongue end downstream.
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PART 3 - EXECUTION
C.

1. Lay pipe with firm and even bearing along the full length of
the pipe.

2. Provide a minimum of 3" rryy>act'o^ granular bedding
under the full length of each pipe unless indicated otherwiseon the Drawings.

3. Provide additional excavation under pipe bells to assure aminimum of 3" thickness of bedding material.
4. Backfill the full width of trench to I'-O" miniTnim above the

pipe with granular backfill compacted to a minimum of 95%
Standard Proctor Density.

D. Placing
1. All pipes shall be laid with joints fully made, true to line

and grade.
2. Carefully center successive pipes so that they form a drain

with uniform invert.
3. Hold each pipe firmly in place against the previous pipe

while the joint is being made and fix in place by immediate
pipe bedding to I7 above the top of the pipe.

4. On pipes 30" diamotw and above, pressure must be applied to
each pipe as it is laid by a winch or other mechanical means
to assure the joint is fully made.

5. Care shall be exercised to prevent pipe joint front opening up
as subsequent lengths are laid or pipe laying box is pulled
ahead.

6. Leave joints smooth and clean.
7. No pipe shall be laid on frozen ground.
8. No pipe shall be laid underwater. Pipe trenches shall be

kept completely dry while all bedding and pipe laying is
being performed and for a sufficient time thereafter to allow
jointing material to become fully set and/or grout to be set
sufficient to not be damaged by water.

E. deanino
1. The interior of all pipes shall be cleared of all jointing

, dirt and all other debris.
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SEL'i'lON 3 - EXECUTION
F. Manholes, catch Basins and Inlets

1. Details of construction for standard manholes, catch basins
and inlets are included herein.

2. Manhole bases shall be poured in place on undisturbed ground
or, if ground is uneven fill material, poured on 4" ofcompacted granular fill. If precast, place in 4" minimum of
mulcted granular fill or pea gravel.

3. No manhole, inlet or catch basin shall be constructed on
frozen ground.

4. Manholes, inlets and catch basins shall be constructed on dry
subgrades.

5. Manhole invert: pipe shall be laid through the manhole.
Concrete grout shall be placed up to the spring line of the
pipe and sloped upward to the inside manhole perimeter. The
pipe above the spring line shall be removed.

.-
6. Set castings accurately to finish flush with finish grade or

ditch invert.
G. Underdrain at East Ditch Outlet .Suborade Underdrains at Edge of

Gravel Roadways and Dike Sg^r^toe Collection Drains
1. Install at line and grade of roadway above.
2. Keep trenches completely dry until all pipes are laid.
3. Install Oordrain sheet drainage material and geotextilefabrics in accordance with the manufacturer's

recannendations.
4. Locate sections of dike seepage collection drains where

instructed by the Owner.
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SBUi'lCN 02709 CHAIN

1 ~
1.01 Description

The work includes all chain link fencing and gates, including fabric,
line posts, corner posts, gate posts, tension wire, braces, barbedwire, offset brackets, concrete for post encashment attachments, andall related items. The Owner has awarded a contract to install 2580+linear feet of chain link fence plus two 16-foot double swing gates onthe east side of the site. This work is, therefore, excluded from the
work under this Contract.

Provide shop drawings for all fencing materials.
PART 2 - PBDDDCTS
2.01 Materials

A. Fabric
Two inch mesh fabricated from 9 gage wire, 72 inches high; ASTM
A392, Class n zinc coated or ASTM A491 aluminum coated steel.

B. Fasteners
Metal bands or 9 gage steel wire galvanized in accordance with
ASTM A641 Class HI coating or aluminum.

C.
Nominal 2-5/8 inch O.D. Schedule 40 steel pipe weighing 3 .65
pounds per foot, galvanized. Place posts 10 '-0" c/c maximum.

D. End and Comer Posts
Schedule 40 galvanized steel pipe, 2-7/8 inch O.D. , 5 .79 pounds
per lineal foot.

E. Braces
Provide horizontal braces of 1-5/8 inch O.D. Schedule 40
galvanized steel pipe, connect to corner and gate posts with
suitable metal connections. Provide horizontal braces at mid-
point of fabric. Provide diagonal brace rod from end ofhorizontal brace back to end, corner and gate posts, complete with
turnbuckle. Provide bottom tension wire, 7 gage galvanized or
aluminum coated steel.
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PART 2 - PRODUCTS
F. Top Rail

One and five eighths (1-5/8") inch O.D. Schedule 40 galvanized
steel pipe with suitable metal connectors.

G. Gate posts
Gate posts shall be 4 inch Schedule 40 galvanized steel pipe, 2'-
8" higher than the height of the fence fabric.

H. Gates
Gate shall be double swing, consisting of two (2) eight foot wide
by six feet high sections. Gate frame shall be constructed of 2
inch O.D. Schedule 40 steel pipe of all welded construction.
Furnish intermediate braces and truss rods of sufficient strength
to prevent sagging. Furnish gate complete with approved hinges,
latches, keepers and stops. Gate fabric shall be the same as
fence fabric. Fit gate with extension arms and three rows of
barbfvi wire same as fencing.

I. Foundations
Provide concrete encasement for all gate, corner and line posts.
Qrcasement shall be twelve (12) inches in diameter for line posts,
eighteen (18) inches in diameter for end, corner and gate posts,
and extending six (6) inches below bottom of post.

J. Bottom extension
Provide extension to bottom of fabric at drainage swale. Fabric
shall be same as fence fabric and extend downward to three (3)
inch maximum above finish grade.

K. Provide No.7 gage tension wire having a coating meeting the
requirements for Class H zinc coating, AS1M A392; or aluminum
coated with not less than 0.40 ounces of aluminum per square foot
of uncoated wire service; in accordance with ASTM A491.

PART 3 ~ EXECOTION
3.01 Performance

A. Posts
Set posts maximum lO'-O" c/c. Set line posts 2'-6" into the
ground; set gate and corner posts 3'-6" into the ground.
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PBRT 3 - BugJi/ri.CM
B. Braces

Brace each end, corner and gate post with one horizontal braceinstalled with diagonal brace rod and turnbudcle. Attach diagonal
brace rod to end, comer or gate post at bottom of fabric.

C. Where fence line crosses drainage swales or other uneven areas,place fabric bottom extensions to close openings to within three
(3) inches of final grade.

D. Installation of fencing gates and connection to existing fencing
shall conform to HOT Section 629.

E. The finished fence shall be substantially true to line, taut and
solid. Surplus excavated material shall be leveled nearby on
site. Other debris shall be removed from the site. Tire ruts
shall be filled in leaving the site in a neat and workmanlikeappearance.
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PBRT ~*

1.01 Description
Work includes all cast-in-place concrete.

PART 2 — PRJOJC1S
2.01 Mat-«»r-iaj[«;

A. Concrete Mix: Standard weight
B. Reinforcing ASTM A615 or A616 Grade 60

PART 3 - EXBUJI-J.CN
3.01 Performance

A. Stflp^Td Specifications
Concrete work shall conform to all requirements of the latestedition of ACT 301, "Specifications for Structural Concrete for
Building*1, except as modified by the "Supplemental Requirements"
below.

B. supplement"* 1
1. Chapter 1 - General

a. Paragraph 1-4:live latest edition of all ASTM Standards shall apply.
2. Chapter 2 - Materials for Concrete

a. Paragraph 2.2: calcium chloride shall not be used.b. Paragraph 2.4: delete reference to light weight

Chapter 3 - Proportioning
a. Paragraph 3.2: Concrete strengths; (1) 4000 psi-

foundations; (2) 3000 psi - other.
b. Paragraph 3 .3 : not applicable.c. Paragraph 3 .4 : Durability - All concrete exposed to

Freeze-<Ihaw conditions SP^T 1 contain 5% to 7% aijr
enti'dinmerrt .d. Paragraph 3 .7 : Calcium chloride shall not be used as an
additive.

Chapter 4 - Form Work
a. Earth cuts used as forms: not permitted.b. Interior corners of permanently exposed* surfaces:

beveling required only where indicated.
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BART 3 - EXEQTnCN
c. Paragraph 4. 1 .4 : shop drawings for form work not

required.
5. Oiapter 5 - Reinforcement

a. ASTM A615 or A616, Grace 60.
b. Welding of reinforcing: not permitted.

6. Chapter 6 - Joints and
a. Bonding joints: Paragraph 6. 1 .4 .3 applies.
b. Prenolded joint finer: ASIM D1752.

7. Chapter 10 - Finishing of Fonned Surfaces
a. Fill all holes, cracks and other surface blemishes with

grout to provide smooth, finished appearance.b. Provide as Cast Finish for surfaces not exposed to view.
c. Provide smooth Form Finish, grout cleaned for surfaces

exposed to view.
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SECTION 05500 HTSrFTIMq-n^ METALS

PART i —
1.01 Description

Work includes furnishing and installation of m< soon anon « metal work.

Shop drawings are required for all grating-screens, closure plates andall support angles and channels.
PART 2 - PRODUCTS
2.01 Materials

A. Grating shall be constructed of 2-1/2" x 1/4" bearing bars spaced1-3/16" c/c with rectangular cross bars, as manufactured by Dravo
Corp., Reliance Steel Products Co. or equal.

B. Bar screens shall be constructed of 3" x 1/4" bars spaced 2" c/c
set in 4" x 1-5/8" channel frame, of ASTM A-36 steel.

C. Grating support angles, pipe anchor straps, closure plates and
other anchoring devices shall be constructed of ASTM A-36 steel.

D. All miscellaneous metal shall be hot dipped galvanized afterfabrication.
PART 3 - EXECUTION

A. Grind smooth all welded, drilled or cut surfaces to remove all
rough edges, burrs and sharp corners.

B. Coat any areas where galvanized surfaces are damaged with cold
applied galvanizing.
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SECTION 15400 PQMBING

1.01 Description
Work includes furnishing and installing all punp suction pipingincluding straight pipe, elbows, braced fittings, flange and butt sets
and anchorage items.

1.02
Submit shop drawings for all items.

PftKT 2 - PRjiJm>'JLZ>

A. Pipe; Ductile Iron ANSI A21.51.
B. Fittings; Ductile Iron ANSI A21.10.
C. Conpanion flanges; ANSI A21-15 flat faced threaded.
D. Nuts and Bolts; ASTM A307 Grade B with 1/8" to 3/8" projection

after makeup.
E. Gaskets: ASTM D1330 Grade 1, red rubber, full face type, 1/8"thick.
F. Conduit. wî pq and supports; as required for relocation of pumpcontrols.

PRRT 3 - EXEXUriON
3.01

1. Install new pump suction piping in accordance with approved
shop drawings.

2. Verify all proposed pipe measurements affected by existing
piping by field measurements before preparing shop drawings
or fabrication of piping.

3. Remove existing suction elbows.
4. Coordinate all the changes in existing conditions during

installation of new piping with the Owner to avoid
interference with the Owner's on-going operations.

5. Relocate existing purap control devices to control pumps at
new high and low water levels shown on the Drawings.
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1M Project No. .
W.ll FiU No.

CONSUL TAN rs • *.aN»4-« j -

KUCVIAR MALHOTR A &• ASSOCIATES. INC
Own.r', W.li No. ________
Ci:«nt Jo" n s -Manvi l l e

3073 f * » t Bfi L.n» N 6.' " >-flv Mieni(j»n 49505
• 16 16 1 361 5092

Dot *
R E C O R D O F W E L L

1. LOCATION: Stale Illinoi3 , Counfyi. Lake

Diitoncei Grid: 7 , 6 2 9 . 6 0 0 North . SW ,ZSW t t SW t t ^ 11

Seot 1 9 , 1 9 8 4
8 : U U - ^ : u o am"

Benton
N

1 3 , 2 5 7 . 2 4 . 9 East
2. OWNER Johns-Manville -Waukegan, Illinois

CONTRACTOR Amer i can Geotechnical *
3. ELEVATION of top of ~-n. 5 8 7 . 8 S ^t (obove,
a. TYPE of well.- Mon i tor i ng

_ N o i , Michigan
th« !.»•! of,mean sea

Date r,...,,.^ Sept 19.qy r i l i . , R&R Nea r
5. DEPTH of x*JI^J_UI_fl. n ea s . Depth to bedrock ____________ft. Formation ___________
6. DIAMETER:_______?_________;„_

CASING: VinrJ PVC
kind______

; sue.
; »ire_

SCREEN: moke ond materiel
liza of opening!

__ ; length.
__ ; length,
slotted

_ft. b«rwe«

__; lengfr

• n + 2 ' «.
g-

h.; Ola

8

2

f,
fi
In.

8 slot .; depth to (packer o' tcp of ilon)
Sept 1 9 .

Cap OP™
7. WATER LEVEL l̂iii___fi. x . h-i-~i T°P of Cas ing
8. PUMP: moke and leriol number ________________ '.

r^"-^^ motor h.p_ ___ _; length of column & «Knft ft dia. of column t »ha^J
bo*»li____ft.; ____ ifnfl»«- fail pipe f> ; jtrain«r.. _______ ; lubricstion ..

9. Y1HLD: original yield _____ • r"""p*^ 3rrT> ^"r Sown with

In.

drawdown
10. LOG ond REMARKS: * & Hydrogeologic Eng i n e e r s , Inc.

0 - 2 . 5 ' Sand, fine to coa r e s , gravelly, beach cobb les
2.5 - 1 4 . ' Sand, fine to r a e d . , gravelly, waterbear i ng

Pumped 105 gallons of water during deve lopment



\

a

Proiert No. .
W»ll Fi!» No.

• CONSuv.Tft.-jn •

KUWAR MALHOTRA&ASSOC1ATES.1.\C
Own,r'i W.ll No. ?
CUnt Johns-Manv i l l e

3000 £au Be'i l">e N.E .Cu'vJ RjfKiv Michigan «9«QS
«* i6l6> 361-5093

1. LOCATION: Stot. Illinois_____ Counfy

Grid: 8 , 6 0 4 . 9 4 9 North SW
1 3 . 2 7 6 . 4 0 5 East__________

R E C O R D O F W E L L

Lake Townjhip

9 : 1 5 - 1 0 : 2 0 a m

Benton
N

L5 . , 12

2. OWNER Johns-Hanville__________Addrt« Waukegan. Illinois_______
CONTRACTOR American Geotechnical * Ad<jr».« Novi . Michigan______

3. ELEVATION erf top of we||: _ 5 8 8 . 92 ft ( / , below) th» U*.[ oi, _mean sea lev&c,
-<. TYPE of well: Hnn^tnr-ing______________ Dote cft-.^lf,^ Septl 9 . 8^, ; n _ r R&R Near
5. DEPTH of w.ll.1 3-0 |, "leas Depth ,0 Dedr<>ct ___________f,_ Fo rmotion ____________
6. DIAWETcR:______?_________in.

CASING: Unrl PVC ; jije____2 . |ength___LD____ft. berwe«n___±Z*lL_ t ? • n ft.
kind me.

SCREEN: make ond material
six* of openings —

7. WATER IFVP l -6- 2 8

PVC
. ; length.
slotted

_ft. between.
• lengtk_ 5 . 0 ft.; Dia.

8 slot .; depth to (pocxer or top of lion)
Mtai'd.

ft. of cas ing Sept 1 9 , 1 9S i
Cop jjpm *t.8. PUMP: make ond icriol number ____

power_____; motor h.p______; length of column & ihoft_____ft. dia. of column & iScrft—————In.
bowl:___ft.; _______itojtj; tail pip* _______ft.; ilraintr _______; lubrication —————————

7. YIELD: original yield_______; pumped_______3P"i for_______ Koun wit
10. LOG ond REMASKS:

.drowdcrwn
* Hydrogeologic Eng ineer s , Inc .

0 • - 3' Sand , fine to coarse , gravelly, fine
3 - 14' Sand, fine to coar s e , gravelly, f i n e , .wate rbear i ng
Pumped 120 gallons of water during deve lopment

"f£ 4-8'^iProfecfive



'p
l-CONSuvTanrs-

KUMAR MALHOTRA£rASSOClATES.k\C
3X0 Eaii Bt«i (.me N £.
Te*ono«* 1616) 361 5092

Illinois

Project No _ . S 9 £ - 3 2 2 _
W«|] Fit* NO.

W.ll He.

tw.Seot 18 .
R E C O R D O F W E L L

Lake

1 2 : 5 0 - 2 : 0 7 pm

T-~-^:r. Benton
Grid; 9 . 7 5 7 . 4 5 6 Korth NW t t KV.r y-SSDistoncvi

1 3 , 2 7 1 . 2 8 9 East
2. OWNER Johns-Manville__________Addr-»« Waukegan. Illinois

CONTRACTOR Amer i can CeoteehrH rai < • » MS .-m
3. ELEVATION of top of well: _5JLLJLfl__ft. (obove, ." -.»h« Uv.l ofil£
4. TYPE of w.ll: Monitoring___________ Date
5. DEPTH of ~-'l- ] 3 .0 f, m e aS Depth to bedrock _

19 .8^ , , ,P .SR Near
ft. Formation

CASING: kind_ZX£_
kind_____

- 2
; nze_

; |engfh__U]_____ft. betwe-eru
; length_________ft. b«rw«n_

-Q_ &
— &

_H_Q__ft.

SCREEN: moke ond moteriol
»il« of Openings _

, . 4 . 5 8

8 slot -; length__Ll?___ ft.; Dla_JL
depth to (packer or top of ilon)

Mtoi'd.
7. WATER ,ft. (. "• To Sent 1 9 , 1 9 8 4

.Cap.8. PUMP: make ond lerial number .———_——————————————
p^>^»»> motor k-p length of column & »haft.
bowl]____ft.; ________stogvi; tail pip* _______ ft.; itraincr ___

9. YIELD: original yield_______; pumped———————gpm for——————— Koun
10. LOG and REMARKS: * Hydrogeologic Engineers , Inc.

0. - 3' Sand, fine to coarse, gravelly
3 - 14' Sand, fine to coarse, waterbearing
Pumped 90 gallons of water during deve lopment

_____ gpm @_______ft. (K*ocQ
.ft. dia. of column £> theft —_Jn.

; lubrication

A-4
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OF.

CLIENT

KUVAAR MALHOTR.A&ASSOC1ATES.INC
3053 EJJ I 3-*( L-ot N £.
Gund FUO'fll. Michxjjn 4
T(Hrp>H>n* 1616) 36I-S092

PROJECT N

/Time
PERMIT NO.

, Waukegan, 111.

LOCATION See Mao

EQUIPMENT CME 45 6" HS augers

TECHNICIAN Larrv Aust in & Herman DeLano
BORING NO.

SURFACE ELEV 61 3 . 0 '
Cement & Bentonite

BORING UOCATlCrg
Grid: 8 , 1 0 3 . 6 ^ 5 North

1 1 , 4 0 7 . 7 1 3 East

BORINGDEPTH( F t . )
FROM

0
9 . 0
2 6 . 5

TO

9 . 0
2 6 . 5
3 0 . 5

NO. BLOWS LAST 12"
NO. BLOWS 3rd 6"
NO. BLOWS 2nd 6'
NO. BLOWS Isr B"
DEPTH OF TEST

Sludge, fiber
Sludge, fiber, moist —

) .5 1
t.oh-

Sand, black tar like with some s tones and l r - 5
service board I P - 0——

F-5 | -
IM

1 1 . 5 —
|| 4. |)-- iu.t-Ih.b-
n . fc —

1 11 !-11111111
2

J4 . |) pijshe
| £6 . f> 6

2 '
1

1 '
——I 1
— *

-1 1
—
—
—
—
-^
i

1
1
1
i
2

10 ( 14 |24

GROUNOWATEB:
ENCOUNTERED AT.
AFTEJ=( COMPLETION .

AFTER ————— HRS.

BORING CAVE IN __
2 5 . 6 6

-FT

.FT

.FT

.FT

WEULOaTA:
CASING USED: TYPE

2 9 . 0
3 1 . 5

2 2
1 ———•

DIA.METER
U-ENGTH _

SCREEN UENGTHa SLOT SIZE

SOIL BORING/WELL LOG DATA SHEET HT ABOVE GROUND.



CUENT

.OF.

Johns-Manv i l i e

PROJECT NO. S 9 4 - 3 2 2 ,

KUVIAR MALHOTRA& ASSOCIATES. INC
3000 (fan 8v<i lme N E.G<*"4 SiO'OJ Michigan 4

> 1516. 361-5092
Johns-Manvil le, Waukegan, 111

1 , 1 9 8 4 ( 9 : 3 0 - 1 1 : 2 0 a r

PEPMrr NO.

PROJECT

LOCATION See Mar)
EQUIPMENT .

TECHNICIAN

BORING NO.

CMa 15 6" HS augers______
Larry Austin & Herman DeLano

SURFACE FI.FV. 6 1 5 . 2 '

BORING UOCATICN

Grid : 8 . 1 0 2 . 9 5 9 North
1 2 , 0 5 9 . 8 0 2 East

BORING' <̂ p.r
FROM

0
1 6 . 5
1 9 . 0
2 6 . 5
28 .0
3 1 . 5

TO

1 6 . 5
1 9 . 0
2 6 . 5
2 8 . 0
3 1 . 5
3 4 . 0

3 4 . 0 | 3 5 . 5

NO. BLOWS LAST 12"
NO. BLOWS 3rd 6"
NO. BLOWS 2nd 6"
NO. BUOWS 1st 6"
DEPTH OF TEST

Sludee . 0
Sand, fine, shingle sand, mois t _ ' In . 5
Sludge, moi s t \\i.C

1
1
——

Sludge with 2" layer of shingle sand | | o .5J —
Sludge | |9.c | —
Sludge, marl, sand, layered 1 1 .
Sand 4 gravel layers, black ||i . c

.

1 6 .
1 9
1 S

Il2i

5 —
——

5 2

1
-^—

l |26.b 7
I I29 7

2 1
2 12
2
1
2
1
1

/̂
1
1

2
Q
9

——

—
—
^

3
i

2
1 |
2
1 '
12 |6 :

—
-,

1
7

-I 2
9

1 i
1 S
23

GROUNOWATEP:
ENCOUNTERED AT

31 .5 6
34. 6

CASING USED: TYPE
WELL. DATA: 2 220 L.2 62

AFTER COMPLETION .

AFTE3 _____ HRS.

BOR1NG CAVE IN 2 7 . 1 6
-FT

-FT

LENGTH
SCPEEN LENGTHa SLOT SIZE -

SOIL BORING/WELL LOG DATA SHEET T ABOVE GROUND.



SHEET—————OF.
John s -Manv i l l e

KUMAR MALHOTRA&ASSOCIATES.INC
3000 f «t 8«Ht Lme N 6.
l«»«t>«io«* 16161 361-5092

Johns-Manvil le, Waukegon, 111

CUENT

PROJECT NO. __ _____
pAi-g/Time Sept '• 7 .1 98Z . ( 8 : 30- 1 1 : 05ac

PERMIT NO..

PROJECT

LOCATION

EQUIPMENT

TECHNICIAN

BODING NO.

CME !>5 6" HS augers
Larry Aust in 4 Herman DeLano

SURFACE El-EV. 5 8 9 .

BORING UOCAT1ON

Grid: 7 , 5 2 2 . 1 1 5 North
1 2 , 1 1 0 . 3 2 3 Eas t

BORING
' DEPTH(F t )

FROM

0
2 . 5
5 . 0
9 . 0

U .O
37. C
39. £

TO

2 . 5
5 . 0

NO. BLOWS '—AST 12"
NO. 9l_CWS 3rd 6"
NO. BLOWS 2nd 6"
NO. BLOWS Isf 6"
DEPTH OF TEST

Road eravel, cinders 0
Sand, fine to m e d . , black, wate-=.bearin? ' II L

9.0 j Sand, fine to med . , tan, waterbearing II 9
U.O

3 7 . 0

Sand fine to med . t gravel, fine to m e d . , ||l i
waterbearing II

Sand, fine to m e d . , waterbear ing II
39. 5J Sand, fine to very fine, silty, waterbear ing II
A O . O Clav . ni*r. . s t. n n e . o"r-av

• II
II

II
I I

L
L

27
5

8
7
25
8

10
8

2L
1 6

1 8
1 5
i9
2L

GROUNDWATER:
ENCOUNTERED AT.

AFTER COMPLETION

AFTER _____ HRS__
1 .5BORING CAVE IN

.FT

-FT

.FT

.FT

WELL. DATA:
CASING USED:

DIAMETER

EEN LENGTH
8. SLOT SIZE

SOIL BORING/WELL LOG DATA SHEET
HT ABOVE GPCXJNO.



\

S>-i£ET_

CLIENT,

.OF.
John s -Mar .v iHe

• ENGINEERS'CONSut .TAnr3. » t .ANN£ft3'

KUVIAR MAIHOTRA &• ASSOCIATES. INC
3000 Cut 8»ii L">t N £.
G'i"0 RiO'tfv Michigan 49505TeHrpt»o-»» 16 16 ) 361 5092
PROJECT Johns-Manv i l l e , Waukegan, 111

See Map

PROJECT
- ^ : 3 C p -

PERMIT NO..

l_O CATION

EQUIPMENT CME 45 6" HS augers

TECHNICIAN Larry Aust in & Herman Delano
BORING NO. ______^_________________
SURFACE E!_EV. 5 9 5 . 2 '

Cemen t 6 Bentonite

BORING LOCATION

Grid : 8 , 0 2 . 7 . 1 2 0 North
1 2 , 8 2 5 . 0 4 . 0 Eas t

OE.PTH

FROM

0
9 . 0

1 3 . 0

TO
9 . 0
1 3 . 0
1 5 . 5

NO. SLOWS LA ST \Z"
NO. BLOWS 3rd 6"
NO. BLOWS 2nd 6"
NO. SLOWS 1st 6"
DEPTH OF TEST

Sludge, brich, concrete ( 6 . 5 - 9 . 0 mo i s t )
Wood ' • . _ " " ' ' • I
Sand, fine, black, waterbear ing |

0 L 8 8
hJ 2 |3 U
U . q 1
llo =1
I h . H 25
I H l . l 5 9 2
llu
II

' II
II
||
II
I I

6

1
1
67
68
L

2

LI

1 6
7
3
1
1 -

17l Z
3 7

GROUNOWATER:
ENCOUNTERED AT.

AFTE.R COMPLETION .

AFTER _____ HRS.

-FT

.FT

.FT

WELL DATA:
CASING USED: TYPE

DIAMETER
LENGTH _

BORING CAVE IN 8 . 0 SCREEN LENGTHa SLCT SIZE —

SO IL BORING/WFLL LOG DATA SHEET HT A3OVE GPOJNO.



rj}A\
• CONSULTANTS . *t.ANWE«S •

KUWXR MAUHOTRA & ASSOCIATES INC
» »N E.

16)6) 361 5092
Johns-Manvi l le . Waukegan, 111,

CLIENT

OF.
Johns-Manv i l l e

PROJECT N
- /Time

S9 £ -322Z .
1 7 . 1 9 9 - ( 2: 0 0 - 3 : 1 5pm ' .

30CO
PERMIT NO..

PROJECT

LOCATION See Mao

EQUIPMENT .

TECHNICIAN

BORING NO.

CME 45 6" HS augers______
Larry Aust in 6 Hern»«ir! n« »T.anQ

SURFACE F1..FV. 5 8 7 . 2 '

BORING LOCATION

Grid: 8 . 7 6 6 . U 3 North
1 3 , 3 1 3 . 8 8 0 East

HOLEPUJGGE

SORING
'(PtT1""

FROM

0
1 . 5

3 . 0
1 2 . 0

13. C

1 5 . 0
3 0 . 0
3 8 . 5

TO

1 .5
3 . 0
12. C

1 3 . 0
15. C

30 .0 '
3 8 . 5
4 0 . 0

n«ii-r>4 oem-oniue
NO. BLOWS !_AST IZ"
NO. BLOWS 3rd 6"
NO. BLOWS 2nd 6"
NO. SLOWS 1st 6"
DEPTH OP TEST

Sand, fine, beach
Sand, fine, beach, cobbls 4 gra_ve~l

0
4,

Sand, fine, beach, cobbles & gravel, waterbearirJc
Sand, fine to med . , occ s tone , waterbear ing | |
Sand, fine to r a e d .& grave l , fine to med . , cobbles j l

waterbearing ||
Sand, fine to m e d . , eravellv, f ine, waterbearir 1 .-
Sand, fine to very fine
Clay, gray, occ . fine stone ' ||

II
II
II
II

1
i.

3 67 ;, 9
1 -

GROUNDWATER:
ENCOUNTERED AT.

AFTER COMPLETION

AFTER _____ HRS.

BORING CAVE IN __ 1 . 5

.FT

-FT

-FT

.FT

WELL DATA:
CASING USED: TYPE

DIAMETER
UEMGTH .

EN LENGTHa SLOT SIZE _

SOIL BORING/WELL LOG DATA SHEET
MT ABOVE GROJNO.



OF .
CUi ENT Johns-"anvi l le
PROJECT

KUWAR MALHOTRA&ASSOCIATES.IKC
3000 Cm 8H( (.me N E.
Gi»«x» RjpKli. Michigan 49505
Te(«p*o«« 16161 361-5092

1 3 . 1 9 8 4 ( 3 : 0 0 - 4 : 3 0 ? ^

PERMIT NO.
PROJECT

LOCATION

Johns-Harvi l le , Waukegan . Ill
See Mao

EQUIPMENT CME 45 6" HS augers

TECHNICIAN Larrv Aus t i n & Herman
6BORING NO.

SURFACE El-EV 6 1 3 . 0

BORING LOCATION!

Grid: 9 .U i .640 North
1 0 . 6 9 6 . U 1 East

BORING
'(ftT™

FROM

0
2 . 0
9 . 0
1 0 . 5
U .O
1 9 . 0
2 4 . 0

TO

2 . 0
9 . 0
1 0 . 5
U .O
1 9 . 0
2 A . O
2 5 . 5

NO. BLOWS LAST IZ"
NO. SLOWS 3rd 6"
NO. BLOWS 2nd 6"
NO. SLOWS 1st B"
DEPTH OF TEST

Ash , shingles, brick, stones
Cinders 6 shingles layers • _
Wood & vo ids , water
Sludge, gray & reddish lavers

0
1 . 5

L
3 . 5

Cinders & s ludee . lavered II o
1 !Sludge, wate r , (very little soil retention in sool'r. 1 !

Sand, fine, color lightening with death from ||1 1 .
black to tan ||u

3
3
2
——
I IQ

5 —

1 5
7
2
1
4

1-
-14—

U
4

29
1 -

2 ) 6

i
1
-

f
—— î

5
1

f
- I h6 . |5 2} 31 id -

I | 19 1
21 .b-

\\2L
II

1

1
0
3

3
—
1 0

-
-

1 -

GROUN OWATER:

ENCOUNTERED AT. 7 .8 _

AFTER COMPLETION .

AFTER _____ HRS.

BORING CAVE IN __ 8 . 0

-FT

-FT

.FT

-FT

WELL DATA:
CASING USED: TYPE

SOIL BORING/WELL LOG DATA SHEET

LENGTH

SCREEN LENGTHa SLOT SIZE
HT ABOVE GROUND.



SMEHT_

CLIENT .

——— OF.
John s -Marw i l l e

PROJECT

KUMAR MALHOTRA& ASSOCIATES. INC
3000 EJJ I 8«Ji Lme N E.

U . 1 9 8 4 ( 3 = 3 0 - 1 1 : Q O a -

49505I6I6> 361 5092
PROJECT Johns-Hanv i l l e , Waukeean , 111
LOCATION See Map ______________________

PERMIT NO.

EQUIPMENT .

TECHNICIAN

BORING NO.

CUE 45 6" HS augers
Larry Austin & Herman DeLano

SURFACE ELJEV. 6 1 5 . 6 '
Cemen t & Benton i t e

BORING LOCATION

Grid: 9 , 5 5 0 . 9 0 5 North
1 0 , 1 3 2 . 8 4 1 £ast

BOf
' ?FE1

FROM

0
1 1 .0
1 4 . 0
1 6 . 5
2 7 . 8

=?ING
r>TWb )

TO
1 1 .0
1 4 . 0
1 6 . 5
2 7 . 8
TO. 5

Cinders, shingles, sludge
Sludge with shingles and cinder_s"
Sludge with shingles and c inders , wet
Sludge

in the 29 ft. spl it-spoon

NO. BLOWS LA
NO. BLOWS 3r
NO. BLOWS 2r
NO. BL.OWS is
DEPTH OF TEi

•

a j % - _„ . . _

'

i

I

ST t:
d 6"
d 6"
r 6"
5T

0
1 .
L
>.5
Q

1 l |

1 4
6j
ho
i l . J

24
6 . 1

1 29

5"

6
, e,

1
1 4

8
5 6

.
0
1
1
1

1 4

8
/
1
22

32
3
1
1
2
i
1
1
23

-

7
*,

3
23
25
1

2
1
1
2
45

I
II
II
1

iii
1 5 !i7 '
L \

' * i
55u •
1
1
i' •
2
2
3
6c

GROUN D WATER:
ENCOUNTERED AT.

AFTER COMPLETION .

AFTER ————— MRS.

BORING CAVE IN __

.FT

.FT

.FT

WEU-OATA:
CASING USED: TYPE

DIAMETER
LENGTH .

SCREEN LENGTHa SLOT SIZE

SOIL BORING/WEL' . LOG DATA SHEET HT ABOVE GRCUND.



CUENT

—— OF.
John s -Mar .v i l i e

PROJECT NO.. Q o / .. •; 2 2.'

KUMAR MALHOTRA& ASSOCIATES. INC
3000 Eai i Br<i line N £.Cc»n<j fl*o-<ii M,cn.g»nTtHroiK>«« (6161 361-5092

/Time Sent 17 i -S :

PERMIT NO.

PROJECT

UO CATION

Johns-Manvil le, Waukegan, 111.

EQUIPMENT CUE 45 6" HS augers

TECHNICIAN Larry Aust in & Herman DeLano
8SORING NO.

SURFACE Fl FV. 5 8 2 . 5 1

Natural Soils

BORING L.OCATICTM

Grid: 1 0 , 1 5 9 . 3 6 9 Nor t h
1 0 , 1 7 3 . 7 0 9 East

BOPDE( F
FROM

0
0 . 5
2 6 . 0

5ING
PTH
t)

TO

0 . 5
2 6 . 0

3 3 . 0

S~nd , Jir.e. moi s t , o c c . stone
Sand, fine to iced . , waterbeariaK
Clay, o c c . fine s tone , ?rav

NO. Bt-OWS LA
NO. BL.OWS 3r
NO. BLOVA/S 2n
NO. BLOWS la
DEPTH OF TE:

• 1Ii1
1I• 11
11

ST i;
d £'
a e'
B"

0u1I1
i111
11

3"

2
7

2
1 1

3
i £

i

5 ,
2 9 'i

GROUN DWATER:
ENCOUNTERED AT.
AFTER COMPLETION

AFTER —————— HRS

BORING CAVE IN 0 •

-FT

-FT

-FT

-FT

WEU_DATA:
CASING USED:

DLA.MSTER
LENGTH .

SCPEEN LENGTHa SLC

SOIL BORING/WELL LOG DATA SHEET
T ABOVE GROJNO.



SJ-iEET_____ OF _____
Johns-Manv i l l eCLIENT

( •CONSULTANT'S- I

KLMAR MALHOTRA&ASSOCIATES.INC
3000 Easi BiHi lm« N E.
Gu«d H*(Ki». Michigan 4950%
T«««pho«« 1616) 361-S092
PROJECT Johns-Hanvi l l e . Waukegan. Ill

See Map

PROJECT
/Time Sep t 1 3 . 1 9 8 £ ( 8 : 1 5 - 1 0 : 1 0 a -

PERMIT NO. _______________________.

l_O CATION

EQU.PMS.T CME ^ 6" HS aug"3

Larry Aust in & Herman DeLanoTECHNICIAN

BORING NO.

SURFACE Fl.FV 6 1 2 . 9
Cement & Bentonite

SORING LOCATION

Grid: 8 , 3 5 8 . 0 8 1 North
1 1 , 0 0 2 . 3 3 7 East

fiO C' PEIIf 1
FROM

0
u.o
2 0 . 0
2 2 . 8
2 3 . 0
2 9 . 0

^IfvjG?"T
TO

U .O
2 0 . 0
2 2 . 8
2 3 . 0
2 9 . 0
3 0 . 5

Sludge .
Sludge, moist with Wi»t 1»n«s» ' I i_L-o ar
Grave l , fine to m e d . , fill
Shingles
Shingles, gravel, sludge
Sand, f ine , black, waterbearing

NO. 8UOWS !_A
NO. Bl-OWS 3r
NO. auOWS 2n
NO. BUOWS Is
DEPTH OF TES

fS 1 C

I
1

1

•

1

ST i;
d 6"
d S"
6"

3T

01 . ?k
l 6 . <

0

1 1 .
lu
1 6 .
1 9

] 1 . 5
l2i
2 6 .

|29

2."

1
-
——
•<—
-< —
c,^-
——
5—
1
3

1 3
5 3

3

• •

1
1
2
2
1
1
1
2
1
7
U
6
5

1

—
——

-I
—
3
1 0
2i
1 0
7

2
1
2
2
1
1
1
2
3
1 7
3S
1 6
1 2

GROUN DWATER:
ENCOUNTERED AT.

AFTER COMPLETION .

AFTER ————— HRS.

BORING CAVE IN __

.FT,

-FT

-FT

WEUL.OATA:
CASING USED: TYPE

DIAMETER

l_ENGTH .

8 . 0 SCREEN LENGTHa SLCT SIZE _

SOIL BORING/WELL LOG DATA SHEET
HT ABOVE GROUND.



SHEET—————OF_____
Johns-Manv i l l eCUENT

PROJECT NO.. S94-3224

KUMAR MALHOTRA &• ASSOCIATES. KS.C
3000 fill B<Hl l.nt N E.
C<*nO R«'<1V M.crvgj/i
Te<«oto«e (6161 361 5092
PROJECT" Johns -

/Tiniest 18. 1 QPU . f 3 : 2S -Q :

49605 PERMIT NO.

T I T

LOCATION See Mac

EQUIPMENT CUE 45 6" augers
TECHNICIAN Larry Austin & Herman DeLano
BORING NO. 10

SURFACE F,l EV 588 .
Cement & Bentonite

SORING LOCATION

Grid: 8 , 8 6 6 . 2 3 6 North8 , i 5 3 . 3 9 2 East

BORINGDEPTH( F t )
FROM

0
0 . 8
5 . 0
2 2 . 0
2 5 . 0

TO

0 . 8
5 . 0
2 2 . 0
2 5 . 0
3 4 . 0

•

NO. BUOWS !_AST 12"
NO. BLOWS 3rd 6"
NO. BLOWS 2nd 6"
NO. SLOWS 1st 6"
DEPTH OF TEST

Tooso i l . cinders
Sand, fine, tan, drv ._ '
Sand, fine to med . , tan, waterbearine

0
\L
9

Sand, f ine, waterbearing ||
Clay, gray, o c c . fine stone II

II

||
' II

II
II
II
II

1
L
1

2 i
5 \5
1 2

6
1 C
3

GROUN DWATER:
EMCOUNTERED A7

AFTER COMPLETION

AFTER ______ HRS.

BORING CAVE IN __
3 . 6

-FTC

-FT

-FT

.FT

WELL DATA:
CASING USED: TYPE:

DIAMETER
LENGTH .

SCREEN LENGTH& SLCT SIZE

SOIL BORING/WELL LOG DATA SHEET
HT A3CVE GROUND.



/p
. ENGINEERS-cONsm.T4.Nrj.

KUVIAR MALHOTR A £r ASSOCIATES. INC.
3000 Ea s t B*<i lm« ME.C>*n<] flio-tfi. Micn^n 49505
Tn«0f>0"« (6151 361 5092
PROJECT Johns-Manvil le. Waukegan, 111 .

85f t . S & 33ft . W of the NE fence
LOCATION f"— -? - "f *hfl "r.^rth 1""________

CLIENT

.OF.
Johns-Manv i l l e

PROJECT MO S Q 4 - 1 2 2 - 4

1 9 . 1 9 8 4 ( 1 2 : 0 5 - 1 2 : 2 5 r

PERMIT NO..

EQUIPMENT CME 45 6" augers
TECHNICIAN Larrv Austin & Herman

1 1BORING NO.

SURFACE EJLEV

BORING LOCATION

Grid: 1 1 , 2 3 0 . ^ 9 8 North
1 0 , 3 0 9 . 6 0 9 East

HOLE F

Of"1! C

' ?f
FROM

0

2 . 0
4 . 0

•LUGGc

^irviG
PTHt j

TO
2 . 0

4 . 0
5 . 5

™,T-M "a^uiai oo i iS

Sand, fine to me d . , o c c . fine stone
of topsoil

Sdnd, fine to coa^sp ?• (n-airai < - ^ - 0Sand, fine to med . , occ . fine s tone .

•

NO. BLOWS LA
NO. BLOWS 3r
NO. BLOWS 2n
NO. BLOWS \a
DEPTH OF TE£
with trace

.fa±/,.K«o.J

waterbearir
1
1

1
' 1

1
1
1
1

sr i:
d 6"
d 6'
r S"
rr

. 5
4

J

1

2."

7
7

• -

1 2
1 3

-

1 2
16

24
29

GROUN OWATE=(:
ENCOUNTERED AT.

AFTER COMPLETION .

AFTER _____ HRS.

BORING CAVE IN __ 2 . 0

.FT

-FT

.FT.

-FT

WELL DATA:
CASING USED: TYPE

OIA.V.STTER
LENGTH _

EEN LEMCTTH6 SLOT SIZE _

SOIL BOR ING/WELL LOG DATA SHEET
NT A3OVE GPCUNO.



SWEET OF.

PROJECT N n S 9 4 - 3 2 2 4
KLXWftR MALHOTRA£rASSOCIATES.INC
XTX) Eas i BHI Line N .E .Rao-dv Michigan 49^05

) 361 5092

/Time Sept 1 9 . 1 9 6 4 ( 1 2 : 3 5 - 1 2 : ; ;

PERMIT NO. _________________________

PROJECTJohns-Manvi l le , Waukegan . 111 .
LOCATION 185 ft E & 30 ft S of the NW

fence corner of the "north 40
EQUIPMENT CM* 1 /. S A" He

BORING NO.

SURFACE EJLEV

Austin & Herman DpT,ano

5 8 6 . 3

BORING UQCATION

Grid ; 1 1 , 2 8 6 . 5 5 8 North
8 , 9 2 7 . ^ 8 4 East

HOJE F

BOf' OE(F
FROM

0
n s
3 . 0

"UUGGE

^INGPTM
t)

TO

0 . 5
1 0
5 . 5

n W1TVI n « w u A a. A ju j-xa

Topsoi.1
S ^ n H . f i i a - - " . —
Sand, fine, waterbearing

NO. BL.OW5 !_A
NO. BLOWS 3r
NO. BLOWS Zr
NO. BLOWS Is
DEPTH OF TEJ

•

1
1
1

ST i:
d 6"
d 6'
r 6"
rr
1 .5

4

I

II

2"

4
7

4
8

-

7
1 0

1 1
1 _•

'

GROUIM OWATEP:
ENCOUNTERED AT.

AFTER COMPLETION ______

AFTER ————— HRS—————

BORING CAVE IN 3 • 0

-FT

-FT.

WEL.L.OATA:
CASING USED:

DIAMETER
L.ENGTH .

EEN L-ENGTHa SLCTT SIZE _

SO I L BORING/WEi l LOG DATA SHEET
HT ABOVE GPCUNO.



SHEET.

CLIENT Johns -Mar.vi l le

« ENCiNEE»S-CO«Sui.Ta«rs.

KUVIAR MALHOTRA & ASSOCIATES. INC
3000 f»n BeJf Lme ME.

4<n^»n 49505361 5092

S 9 4 - 3 2 2 1PROJECT NO.. _____

nATg/Time3^1 1 9 . 1 9 8 4 ( 1 ; 0 0 - - : 1 5pn •

PERMIT NO..

pROje
LOCa-n
EQU^P^
TECnrv
BORINC

SURFA

HOUEF

^. Johns-Manvi l le , Waukegan, 111.
15 ft N 4 10 ft W of the NWni\i corner of the nrand In "riort .K /0»

^^^ CME 45 6" HS aueers
ICIAN

a NO.

CE EU

1JJGGE

BORINGDEPTH(F t )
FROM

0

1 .0

TO

1 .0
2 . 5

Larry Aust in & Herman DeLano
1 3

^ 5 8 5 . 8 -

nwiTH Natural Soils

BORING UOCATIOM 4

Grid: 1 0 , 3 5 3 . 4 1 0 North
8 , 6 5 9 . 9 9 9 East

•

Cinder^
Sand , f ine -to n-eH . . waterbea'r- i ̂ -=

NO. BL.OWS '_AST IZ"
NO. BL.OWS 3rd 6"
NO. BU3WS 2nd 6"
NO. BLOWS 1st 6"
DEPTH OF TEST

. 5• • • iu
II

II
.. . ' ' ' II

•

5
5

1

II

II
II

8
7

q
1 3

T7

3C

GROUM O WATER:
E.MCOUNTERED AT.

AFTER COMPLETION .

AFTER _____ HRS-

BORING CAVE IN 2 . 5

-FT

-FT

-FT

-FT

WEl_l_DATA:
CASING USED:

DIAMETER
L.EMGTH .

SCREEN LENGTHa SLOT SIZE _

SOIL BORING/WELL LOG DATA SHEET MT A3OVE



.OF.

CLIENT Jonr . s -Manv i l l e
PROJECT

KUMAfl MALHOTHA&ASSOCIATES.INC
3000 f«i Bt'i im« N.E .
C'*"O RiO-fll. M.chMJ»« 4%OS
TrWono^ (6161 361 5092
PROJECT Johns-Hanvi l l e , Waukegan , 111 .

123 ft N & 15 ft W of the NE
LOCATION corner of the oond in the"N 4.0"
EQUIPMENT Hand auger ______•________
TECHNICIAN Larry Aust in & Herman DeLano
BORING NO. __

/Time Sent 1 9 .1 98/ , ( 1 : ^ $ - 1 : 50;

PEPMfT tvJO. ______________________

U

SURFACE ELJEV 5 8 3 . 0 '
Natural Soils

BORING LOCATicra

Grid : 1 0 , 5 6 2 . 2 7 9 Nor th9 , 7 5 0 . 7 6 1 Eas t

BOPOE
f r
* *

FROM

0
1 .3

^INGPTH

TO

1 .3
1 .5

.

Sand, f ine, moist
Sand, fine, wat-rbearin? • _

. .

NO. SLOWS LA
NO. BLOWS 3r
NO. BLOWS 2n
NO. SLOWS Is
DEPTH OFTEJ

•

I

I
I

- !
I

I

sr i:
d 6"
d 6'
r 6"
rr

I

I
I

Z"

•• -

GROUN DWATER:
EMCOUNTERED AT.

AF~rEJ=( COMPLETION .

AFTER _____ HRS.

BORIMG CAVE IN __ 1 .3

-FT

.FT

-FT

.FT

WEU-OATA:
CASING USED: TYPE

DIAMETER

L-ENGTM .

SCREEN LENGTH& SLcrr SIZE _

SOIL BORING/WELL LOG DATA SHEET
T. ABOVE GROUND.



FORMAT
FOR

COMPLIANCE CERTIFICATE
FOR

HEALTH AND SAFETY TRAINING AND
MEDICAL MONITORING



EMPLOYER CERTIFICATION OF HEALTH AND SAFETY
TRAINING AND MEDICAL MONITORING

Date

Mr. George Davis
Construction Manager
Johns-Manvi l le Disposal Area Remediation
Waukegan, Illinois
Dear Mr. Davi s :
The following individuals are scheduled to participate in field activities
at the site from _________________ to ________________ __

Anticipated Workdays
Name with Re s p i r a t o r

All of these individuals are in compliance with the fo l lowing hea l th and
safety protoco ls or equivalent as prescribed in 29 CFR 19 10 , De c . 19, 1 9 8 6 :

0 Have received a minimum of forty (40 ) hours of instruction relatedto work at hazardous waste s ites.
0 Have received a minimum of three - (3 ) days of actual on-s ite f ie ld

experience under the direct supervision of air experienced
supervisor.

0 Rece ive eight (8) hours of refresher training annually.
0 Have completed an initial physical examinat ion and are

participating in a medical monitoring program.
0 Have been medical ly cert if ied fit to wear resp i ra tory equ ipment .
0 Have been f i t- te s ted with respiratory equipment they wi l l be using

in the f i e ld .

Employer Signature
Name ____________________
T i t l e ____________________



APPENDIX C
PARTIAL IDOT SPECIFICATIONS



Standard Specificationsfor Road and BridgeConstruction
Adopted July 1,1988

Price: $10.00

Illinois Departmentof Transportation



( TION 600. INCIDENTAL CONSTRUCTION
SECTION 601. RIPRAP

601.01 Description. This (tea shall consist offurnishing, transporting and placing a protectlvt courst ofstone, broken concrete or precast concrete blocks laid asriprap for erosion protection, sedlaent control or rockf 1 1 1 ons lopes or In channels.
601.02 Materials. Materials shall Meet the requirementsof the following Articles of Section 700 - Materials.

I tea Article(a) Stone for erosion protection, sedimentcontrol and ro c k f 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .705.01(b) Concrete Blocks and Broken Concrete forR1p r ap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .705.02
CONSTRUCTION REQUIREMENTS

601.03 Foundation Preparation. The bed for the riprapshall be trimmed and shaped to allow the finished surface toconfer* to the lines specified. At the toe of the slope, theriprap shall commence on a continuation of the slope afterexcavation to accommodate the full depth of fabric, beddinglayer, and riprap specified.
Placing. After the Engineer has approved theitfoii601.04foundation preparatfon a lajrer of filter fabric shall beInstalled. Installation of the filter fabric will be requiredunder gradations RR4. RR5. RR6 and RR7. Thi fabric shall beInstalled In accordance with the plans. A bedding layer willbe required for stone riprap. No bedding Is required for con-crete block riprap, broken concrete riprap or for stone orbroken concretge dumped riprap, unless specified.

(a) Stone Riprap. Bedding Material shall be spreaduniformly on the filter fabric In a satisfactorymanner, to the neat lines specified. Placing of•aterlal by Methods which will tend to segregateparticle sizes within the bedding will not beperMitted. Any daMage to the surface of the beddingbase or the filter fabric during placing of thebedding shall be repaired before proceeding with thework. CoMpactlon or the bedding layers wil l not berequired but it shall be finished to present areasonably even surface free from nounds, windrows, ordepressions.

42!



Art. 601 .04 Riprap

( b )

(O

Thickness of the stone riprap layer shall be accordingto the fol lowing table:
Gradation
RR1 i RR2

RR3
RR4
RR5
RR6
RR7

Mln. Thickness
6 Inches8 Inches16 Inches22 Inches26 Inches30 Inches

Bedding Thickness

6 Inches8 Inches10 Inches12 inches
Stone shall be placed on the bedding layer In suchmanner as to produce a reasonably well-graded mass ofrock with the Minimum practicable percentage of voidsproviding maximum Interlocking of stones and shall beconstructed to the l ines and grades shown.
The riprap shall not be placed or dropped from theight of more than one foot. The stone riprap shallbe placed to its full course thickness In oneoperation and In such a manner as to avoid displacingthe bedding material . Placing of material shall beginat the lower elevat ions, progressing up the slope and,from the center outward, unless otherwise determinedby the Engineer. The larger stones shall be welldistributed and the entire mass of stones In theirfinal position shall be roughly graded to conform tothe gradation specif ied. There shall be no abruptchanges in the riprap surface. All tapers betweenminimum thickness and any high points shall be at auniform rate. The f in ished riprap shall be free fromobjectionable pockets of small stones and clusters oflarger stones. Plac ing riprap In layers will not bepermitted. Plac ing riprap by dumping Into chutes orby s imi lar methods likely to cause segregation of thevarious s izes wil l not be permitted. The desired dis-tribution of the various s izes of stones throughoutthe mass shall be obtained by selective loading of thematerial at the quarry or other source; by controlleddumping of success ive loads during final placing or byother methods of placement which wi l l produce the spe-c i f i e d results . Rearranging of individual stones bymechanical equipment or by hand will be required tothe extent necessary to obta in a reasonably well gradedd i s t r i bu t ion of stone s i ze s as specif ied above.
Concrete Block Riprap . Concrete blocks shal l be laidwith the jo i n t s approximately perpendicular to thes lope. The Individual blocks In each horizontal courseshal l be placed by hand so that they wil l break jointswith the b locks In the course below. Each tenth courseshal l be embedded Into the slope with the long dimen-s ion of the b locks perpendicular to the s lope.
Broken Concrete Riprap . The Ind iv idua l pieces ofbroken concrete shal l be placed by hand, flat upon the

Riprap Art. 601 .04

(d)

422

slope. The pieces shall be laid with close Joints , thelarger pieces being placed In the lower courses. Anyopen joints shall be ft lied with spalls thoroughlyrammed into place. The finished surface of the riprapshall present an even, close surface, true to the
l ines, grades and sections given.
Stone or Broken Concrete Dumped Riprap. The dumpedriprap shall be a mini mum of 12 Inches thick, unlessotherwise specified, placement shall begin at thelower elevations and progress up the slope. Dumpedriprap of stone or broken concrete, as specified, shallbe placed on slopes or In channels by mechanical means.End dumping of material using mechanical equipment willbe permitted, provided the larger stone or pieces ofbroken concrete are well distributed, and the entiremass. In final posit ion. Is roughly graded to conformto the gradation specified. Placement by dumping Intochutes or other methods likely to cause segregation
will not be permitted.
The finished riprap shall be reasonably free fromobjectionable pockets of small pieces and clumps oflarge pieces, and the surface shall be shaped to followthe grade of the slope or channel. Rearranging of thedumped stone or broken concrete by mechanical equipmentor by hand will be required only to the extent neces-sary to remove objectionable pockets or clumps of smallor large material, and to obtain a surface reasonably
true to line and grade.

601 .05 Disposal of Surplus Material. Surplus or wastematerial resulting from the riprap operations shall be disposedof by the Contractor, at his own expense. In accordance with
Artic le 202 .03 .

601.06 Method of Measurement. Riprap will be measuredIn place, and the area computed In square yards. The area formeasurement will Include the upper sloped surface of the riprapand upper horizontal surface of the toe anchor.
601.07 Basis of Payment. This vork wil l be paid forat the contract unit price per square yard for STONE RIPRAP ofthe c lass spec if ied. CONCRETE BLOCK RIPRAP, BROKEN CONCRETE

R IPRAP , STONE DUMPED RIPRAP Or BROKEN CONCRETE DUMPED RIPRAP of
the c lass spec i f i ed , measured as specif ied herein.

Excavat ion and aggregate bedding wil l not be paid for as aseparate Item but the cost shall be considered inc identa l to
the cost of the riprap.

SECTION 602. CORRUGATED STRUCTURAL PLATEDRAINAGE STRUCTURES
602.01 Description. This work shall consist of furnish-ing and In s ta l l i ng corrugated structural plate pipe cu lverts ,
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Art. 641.01
Moving Domestic Neter Vaults an/Water Service Boxes v

The work shall be performed In a manner approved by theEngineer of the municipal ity, or the Water Distr ict .
641 .02 Basis of Payment. This work will be paid forat the contract unit price each for DOMESTIC METER VAULTS TO BEMOVED or DOMESTIC WATER SERVICE BOXES TO BE MOVED, which priceshal l be payment In full for all excavation; furnishing allmaterials , except any necessary pipe; wiping joints;backf i l l i ng . Including fine aggregate; and disposal of surplusmater ia ls .

SECTION 642. SEEDING
642.01 Description. This work shall consist of preparingthe seed bed. and furn ish ing, transporting and placing the seedand other materia ls required In the seeding operations on theshoulders, slopes and other areas.
642.02 Materials. Materials shall meet the requirementsof the fol lowing Art i c l e s of Section 700 - Mater ia l s :

Item Art ic le(a) Seeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .717.03(b) Agricultural Ground Limestone . . . . . . . . . . . . . . . . . . .7 17 .06(c ) Ferti l izer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .717.07
642.03 Equipment. Equipment shall meet the requirementsof the following Artic les of Section 800 - Equipment:

Item Artic le(a ) Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .801 .08U)(b) Slope Harrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .801 .08(b )(c) Hydraulic Seeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .801 .08( c )(d ) Cult lpacker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .801 .08(d )(e ) Spinning Di sk Seeders . . . . . . . . . . . . . . . . . . . . . . . .801 .08( e )(f) Tractor Drawn or Mounted Seeders . . . . . . . . . . . . .801 .08( f )(g) Rangeland Type Grass Dri l l . . . . . . . . . . . . . . . . . . .801 .08(g )
CONSTRUCTION REQUIREMENTS

642.04 Fertilizer and Agricultural Ground Limestone.Immediately prior to the seed bed preparation, ferti l izernutrients and agricultural ground limestone (If agriculturalground l imestone Is Included on the plans) shall be uniformlyspread at the specif ied rate over the areas designated.
Fert i l i zer and ground l imestone wi l l not be required forCla s s 4. 5 and 7 Seed ing .
642.05 Seed Bed Preparation. Seed bed preparationshall not be started unti l all stones, boulders, debris ands imi lar material larger than 3 Inches In diameter have beenremoved and all the other requirements of Section 217 have beencompleted. The area to be seeded shall be worked to a minimumdepth of 3 Inches with a d i sk or other equipment approved bythe Eng ineer , reduc ing all soi l part ic les to a s ize not larger
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( Seeding Art. 642.05
than 2 Inches In the largest dimension. The prepared surfaceshall be relatively free from all weeds, clods, stones, roots,s t i cks , rivulets, gull ies, crusting and caking. No seeds shallbe sown until the seed bed has been approved by the Engineer.

Seed bed preparation wi l l not be required for Clas s 7Seeding If the soil Is In a loose and pliable condition. Lightd i s c i ng shall be done If the soil Is hard or caked.
642.06 Seeding Methods. No seed shall be sown duringhigh winds or when the ground is not In a proper condition forseeding, nor shall any seed be sown until the purity test hasbeen completed for the seeds to be used, and shows that theseed meets the noxious weed seed requirements. The Engineerwil l examine and then approve any equipment to be used. Priorto starting work, seeders shall b« calibrated and adjusted tosow seeds at the proper seeding rate. Equipment shall b«operated In a manner to ensure complete coverage of the entirearea to be seeded. The Engineer shall be notified 48 hoursprior to beginning the seeding operations so that the Engineermay determine by trial runs that a calibration of the seederwill provide uniform distribution at the specified rate peracre. When seed or ferti l izer is applied with a hydraulicseeder, the rate of application shall be not less than 1000gallons of slurry per acre. This slurry shall contain theproper quantity of seed or fertilizer specified per acre. Whenusing a hydraulic seeder, the fertilizer nutrients and seedshall be applied In two separate operations.
With in 12 hours, all seeded areas, including slopes 3 to 1or flatter, shall be rolled at right angles to the run off withan approved type roller or cultlpacker to compact the seed bedand place the seed in contact with the soil . Slopes steeperthan 3 to 1 need not be rolled. Rol l i ng will not be requiredIn the following condit ions:

On slopes steeper than 3 to 1.
When a mulch stabil izer Is used to anchor the mulch.
When a hydraulic seeder is used to apply the seed.
When a rangeland type grass dril l is used.
When the seeding equipment Is equipped with a rollerthat achieves the desires compaction.
When Cla s s 7 Seeding Is called for on the plans, aharrow, approved by the Engineer, may be subst itutedfor the rol ler.

The optimum depth for seeding shall be 1/4 Inch.
All legumes (c lover, vetch, blrdsfoot trefoi l , lespedezaand a l fa l fa ) shall be Inoculated with the proper bacter ia Inthe amounts and manner recommended by the manufacturer of theI nocu lant before sowing or being mixed with other seeds for
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Art. 642.06 Seeding Seeding Art. 642.07
sowing. The Inoculant shall be furnished by the Contractor andshall be approved by the Engineer. The seed shall be sown assoon as possible after Inoculation and seed that has beenstanding more than 24 hours after Inoculation shall bereinoculated before sowing. If legumes are applied by hydroseeder, 3 times the normal amount of Inoculant shall be used.The Contractor shal l furnish the Inoculant and the cost offurnishing same shall be included in the contract unit priceper acre for Seeding of the c lass specified.

(a) Class 4 and Class 5 Native Seed Mixtures. Class 4 andClass 5 Seed Mixtures shall be done by hydraulicseeders or with a rangeland type grass drill meetingthe approval of the Engineer.
If a hydraulic seeder Is used, the water applicationrate shall be not less than 500 gallons per acre.
Seeding operations for new construction (bare earth)shall be May 15 to June 30 or October 15 to December1. Seeding operations on existing turf shall bebetween October 15 and December 1. All areas ofex i s t ing turf to be seeded except as listed belowshall be mowed one or more times to a height of notmore than three Inches. The equipment used shall becapable of completely severing all growth at thecutting height and distributing It evenly over themowed area. The cut material shall not be wl ndrowedor left in a lumpy or bunched condition. Subsequentmowing may be required on certain areas In order todisperse the mowed material and al low penetration ofthe seed.
The Contractor will not be required to mow within onefoot of the rlght-of-wajr fence, continuously wetditches and drainage ways, slopes 3:1 and greater orareas which may be designated as not mowable by theEngineer.
Debris encountered during the mowing and seedingoperations which may hamper the operation or bevis ib le from the roadway shall be removed and disposedof In accordance with Article 642.05. Damage to theright of way and turf, such as ruts or wheel tracksmore than two Inches in depth, shall be repaired tothe sa t i s f a c t i on of the Engineer prior to the time ofseeding.

(b) Cla s s 7 Eros ion Control Mixture .
This method shall be considered a temporary erosioncontrol method and shall be used as a temporary coverwhen permanent seeding cannot be accomplished. Allareas that are to be left bare for more than one monthwil l be cons idered for Cla s s 7 Seeding. Any areasthat cannot receive permanent seeding before wintershut down sha l l be seeded with Cla s s 7 Seeding.
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642.07 Seeding Mixtures. The classes of seeding mixtureswill be designated on the plans and Mill consist of one or moreof the Classes l isted In Table I. The beginning and terminationdates for seeding will be specified on the plans and shall notbe adjusted except as approved by the Engineer in wr i t ing .

Table 1 - SEEDING MIXTURES

CUSS - TYPE

1 Lawn Mixture

1A Salt TolerantLawn Mixture

2 Roadside Mixture

2A Salt TolerantRoadside Mixture

3 Slope Mixture

SEEDS

Ky BluegrassPerennial RyegrassCreeping Red Fescue

Ky BluegrassPerennial RyegrassDawsons Red FescueScaldls Hard FescueFults Salt Grass*

Ky 31 or Alta FescuePerennial RyegrassCreeping Red FescueOats, Spring

Ky 31 or Alta FescuePerennial RyegrassDawsons Red FescueScaldis Hard FescueFults Salt Grass*

Ky 31 or Alta FescuePerennial RyegrassAlsike Clover* *Blrdsfoot Trefoi l * *Litt le BluestemSide Oats Grama

LBS./ACRE

SO3020

3010101030

SO302048

30
1010
1030

4020510510

5 3 3



Art. 642 .07 Seeding Seeding Art. 642 .07

4 1/ Native GrassMixture Big Blue StemLittle Blue StemPrair i e SwltchgrassIndian GrassPrair ie OropseedJune GrassSide Oats GramaPerennial Ryegrass

452211
520

52/3/ Native ForbMixture Amorpha canescens - LeadPlant (6) * *Ascleplas tuberosa - ButterflyMilk week (1)
Aster laevls - Smooth Aster (2)Aster novae-angl iae -New England Aster (2)Ceanothus amerlcanus -New Jersey Tea (3)Coreopsis pal mat a - Pra ir i eCoreopsis (6)Dodecatheon Meadil - ShootingStar (4)Echlnacea pall Ida - Pale PurpleCone flower (8)Eryngtum yuccifol lum -Rattlesnake Master (8)Llatr ls aspera - ButtonBlaz ing Star (8)Llatrls pyscostachya -Prair ie Blaz ing Star (6)Monarda f lstulosa - Pra ir i eBerganot (6)PartheniuM Integr lfo l lum -Prair ie Quin ine (3)Petalostemum candldun - WhitePrair ie Clover (1 )* *PetalostenuM purpureuM - PurplePrair ie Clover (6) * *Rudbeckla hlrta - Black-eyedSusan (9)Ratlblda plnnata - Ye l l owConeflower (8)Si 1 phi urn lac ln latun - CompassPlant ( 1 )

SI 1 phi urn tereblnthlnaceum -Pra i r i e Dock ( 1 )Solidago rlg ida - Rig idGoldenrod (6)
Veronlcastrum vlrg in icum -Cu lv e r t ' s Root (5)

6

6A

7

ConservationMixture

Salt TolerantConservationMixture

Erosion ControlMixture

SMOOth BroMe GrassVernal Alfalfa**Oats , Spring

SMOOth BTOM GrassVernal Alfalfa**Oats , SpringFults Salt Grass*

Perennial RyegrassOats, Spring

40IS48

40IS4620

5064

*Fults puclnnellla distant**Legumes - Inoculation required

I/ The Perennial Ryegrass Is to be deleted when seeding overexist ing turf.21 The number In the ( ) Indicates the suggested percentageby weight of each Itea In the Mixture. The total weight ofthe Mixture shall be 2 Ibs./acre.3/ The Mixture shall contain at least IX (on* percent) and notmore than 10 percent by weight of each variety l isted.
Variat ion In the Class 5 seed quantities or varieties wil lbe allowed In the event of a crop failure or otherunforeseen conditions. The Contractor shall provide forthe approval of the Engineer a written description of thechanged Class 5 Mixture, the reasons for the change, andthe name of the seed supplier.
642.08 Reserved.
642.09 Method of Ne«sureM«flt. All classes of seedingshall be Measured In acres of surface area seeded. Mowing wi l lbe measured In acres of surface area Mowed.
When the work Is constructed essentially to the l ines,grades or dimensions shown on the plans and the Contractor andthe Engineer have agreed In writ ing that the plan quantit iesfor C l a s s 1 , Cla s s 1A. Clas s 2, Class 2A. Class 3. and Clas s 4,Cla s s 5, Cla s s 6. Cla s s 6A and Clas s 7 Seeding and Mowing areaccurate, no further measurement wi l l be required and paymentwill be made for the quantit ies shown in the contract for thevar ious Items Involved except that If errors are discoveredafter work has been started, appropriate adjustments wi l l be

made.
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Art. 642.09 Seedi ng Mulch andExcelsior Blanket Art. 643.02
When the plans have been altered or when disagreement existsbetween the Contractor and the Engineer as to the accuracy ofthe plan Quant i t ies , either party shall, before any work isstarted which would affect the measurement, have the right torequest in wr i t ing and thereby cause the quantit ies involved tobe measured as specified.
The quantities and application rates of fertilizer nutrientsand agricultural ground l imestone specified on the plans aresubject to adjustment and will be deterained on the basis ofthe analysis of soil samples taken by the Engineer.
Fert i l izer wil l be Measured by weight in pounds of actualnutrients. The following formula will be used to determine thepounds of fert i l izer nutrients applied:

(Total weight of Mixed ferti l izer In pounds) X(Percentage of each nutrient in the ferti l izerappl ied) - pounds of each fert i l izer nutrient.
Agricultural Ground Limestone wil l be measured by weight intons of Agricultural Ground Limestone having an effectiveneutralizing value of 67.5 (four-year base, a source correctionfactor of 1 .0 ) . Pay quantity will be computed according toprocedures established by the Department. Applied quantityshall be the plan quantity multiplied by the source correctionfactor. The pay quantity shall be corrected for variations Inappl ied quantity.
Payment wil l not be made for fert i l izer nutrients In excessof 103 percent or agricultural ground limestone in excess of108 percent of the amount specif ied by the Engineer.
642 . 10 Basis of Payment. This work will be paid forat the contract unit price per acre for SEEDING CLASS 1,

SEED ING CLASS 1A, SEEDING CLASS I , SEEDING CLASS 2A, SEEDING
CLASS 3. SEEDING CLASS 4, SEEDING CLASS 5. SEEDING CLASS 6,SEEDING CLASS 6A and SEEDING CLASS 7 and at the contract unit
prices per pound for NITROGEN FERT IL IZER NUTRIENT, PHOSPHORUSFERT IL IZER NUTRIENT. POTASSIUM FERT IL IZER NUTRIENT and per tonfor AGRICULTURAL GROUND LIMESTONE, measured as specified.Mowing will be paid for at the contract unit price per acre forMOWING. Only the initial mowing wil l be paid for. Anysubsequent mowing required to obtain a height of not more thanthree inches or to disperse mowed material wil l be consideredincidental to the initial mowing.

SECTION 643. MULCH AND
EXCELSIOR BLANKET

643.01 Description. This item shall cons ist of furnish-ing, transporting and placing mulch or excels ior blanket.

643.02 Materials. Materials shall meet the requirementsof the fol lowing Articles of Section 700 - Materia ls :
Item Article

Bituminous Materials (Note 1 ) . . . 7 13 .0 1 - 713 .06 , 7 13 .09Mulch Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .717.05Excelsior Blanket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .717.09Wire Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .717.09

(a)(b )(O(d)
Note 1. Bituminous MaterialCSS-1 or CSS-lh .

shall be SS-l. SS-lh, —

CONSTRUCTION REQUIREMENTS
643 .03 Mulching Seeded or Planted Areas. Ml thin 24hours froM the time seeding, or planting of seedling trees,shrubs or vines has been performed, the seeded or planted areashall be given a covering of mulch by one of the followingmethods as designated on the plans. On slopes steeper than 3:1Mulch shall be applied the same day as seeded or planted.Mulch shall be applied uniformly at the rate specified.
Method 1. This method shall consist of hand or Machineapplication of straw mulch. The mulch shall be loose |enough to permit air to circulate but compact enough toreduce erosion. If baled mulch material Is used, careshall be taken that the Material Is In a loosened conditionand contains no lumps or knots of compacted material.
Method 2. This method shall consist of applying a layer ofasphalt-coated straw mulch on seeded areas or planted areas. i
This mulch shallAsphal t.

have a partial coating of Emuls if ied

536

The coated mulch shall be placed by equipment which willblow or eject, by means of a constant air stream,controlled quantities of the mulch and asphalt In a uniformpattern over the specified area. If the mulch Isexcessively cut or broken, the Contractor shall takemeasures to reduce the cutting or breakage to a limitapproved by the Engineer.
The asphalt shall be Introduced Into the air stream bymeans of a spray arranged in such a manner that it willpartial ly coat the mulch with a spotty asphalt tack priorto the depositing of the mulch covering. The rate ofappl icat ion wil l be determined by the Engineer; however,the rate of application shall be not less than 75 gallonsper ton of mulch.
Method 3. The straw shall be applied in accordance withall of the requirements of Method 1, except a mulchstabi l izer shall be used to anchor mulch into the soil bymeans of dull blades or disks. These blades or disks shallbe without camber, be approximately 20 Inches In diameter.
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Art. 643.03
Mulch andExcelsior Blanket

Mulch andExcelsior Blanket Art. 643.04
The disks shall be notched and shall be spaced atapproxlnately 3-Inch Intervals and shall be equipped withscrapers. The stab i l i zer shall weigh approximately 1000pounds and shall have a working width not to exceed 72Inches and shall be equipped with a bal last compartment, sothat when directed, weight can be Increased.
Method 4. This method shall consist of a hand or Machineappl icat ion of an approved shredded tree bark nulchmaterial conforming to the requirements of Article 7 17 .05 .The processed bark nulch shall be uniformly applied overthe seeded area at a rate determined by the Engineer;however, the rate of application shall not be less than 35-cub ic yards per acre on Cla s s I or II seeded areas and notless than 40 cubic yards per acre on Class III seededareas. Care shall be taken that the material Is In aloosened condit ion and contains no lunps or knots ofcompacted mater ia l .
Method 5. This method shall consist of machine applicationof straw nulch at the specified rate using an approvednulch blower followed Immediately by an oversprayappl icat ion of hydraulic mulch. The hydraulic mulch shallbe applied as a slurry of 750 pounds of mulch and 1000gallons of water per acre by an approved hydraulic mulchapplicator. The hydraulic mulch slurry shall be agitated aminimum of 5 minutes before application and shall beagitated during appl icat ion.
Method 6. This method shall consist of machine applicationof straw mulch at the specified rate us ing an approvednulch blower with chemical mulch binder appliedsimultaneously with the hay or straw as In Mulch Method 2or with chemical mulch binder appl ied as an overspray Inaccordance with Mulch Method 5. Chemical mulch bindershall be applied at the rate and manner recommended by thesuppl ier and approved by the Engineer.
Method 7. This method shall consist of machine applicationof wood or paper fiber hydraulic nulch at the specifiedrate us ing an approved hydraulic seeder. The hydraulicmulch shall be applied as a slurry of 2000 pounds of mulchand not less than 2000 gallons of water per acre. THehydraul ic mulch slurry shal l be agitated a minimum of 5minutes before appl i cat ion and shall be In continuousagitation during application. The seeding will not beappl ied concurrent ly wi th th is operat ion .
Fol lowing the mulching operat ion, every precaution shall betaken to prohibit foot or vehicular traffic, or the movement ofequipment over the nulched area. At any locat ion wheremulching has been d isp laced by any Contractor ' s equipment orpersonnel , the seeding or other work damaged as a result ofthat displacement shal l imnediately be replaced and the nulchcover ing replaced, at the Cont ra c to r ' s expense, In a mannersat i sfactory to the Eng ineer .

643.04 Excelsior II ante t. The excelsior blanket shallbe placed within 24 hours after seeding operations have beencompleted on the areas specified, prior to placing the mat,the areas to be covered shall be relatively free of all rocksor clods over 1 1/2 Inches In diameter, and all sticks or otherforeign material which wil l prevent the close contact of theblanket with the seed bed. If as a result of a ra in , the pre-pared seed bed becomes crusted or eroded, or If eroded places.ruts or depressions exist for any reason, the Contractor Hi l lbe required to rework the soil until it Is smooth and to re seedsuch areas which are reworked. After the area has been properlyshaped, ferti l ized and seeded, the blanket shall be laid outflat, evenly and smoothly, without stretching the material.
Jute or paper mat used as a ditch l ining shall be appliedwith the lengths running parallel to the flow of water. Whenthe blanket is unrolled, the netting shall be on top and thefibers in contact with the soil.
In ditches, the blankets shall be applied in the directionof the flow of the water and butted snugly against each other.Use 4 staples across at the start of each roll and continue tostaple each side and the center on 4-foot Intervals. Use acommon row of staples on adjoining blankets.
On slopes, the blanket shall be applied either horizontallyor vertically to the contour. Staple simi lar to ditchapplications except the space Interval shall be 6 feet.
643.05 Reserved.
643.06 Net»o4 of NeasuremMt. Straw or hydraulicmulch under Method 1, 2 .3, S. 6 or 7 will be measured Intons. Shredded tree bark under Method 4 wil l be measured Incubic yards at the unloading point. The basis of measurementbeing the cubic yards of volume In the truck or otherconveyance used for transporting the material . No allowancewill be made for wastage or shrinkage which occurs duringtransportation to the unloading point. Payment wil l not bemade for mulch In excess of 103 percent of the amount specifiedby the Engineer. The milch binder for Methods 5 and 6 wil l bemeasured In pounds of mulch binder. The weight of the waterused to make the slurry will not be Included In the measuredweight. Emuls i f ied Asphalt will be measured as specified InArtic le 7 13 .03 and the unit of measurement wil l be shown on theplans. The area of Excelsior Blanket will be measured In placeIn square yards of actual surface area protected.
When mulch Is measured (n acres of surface area mulched,the Contractor wil l have the option of using either Method 2 orMethod 3 for placing the mulch. The emulsif ied asphalt used InMethod 2 wil l not be measured separately but shal l be IncludedIn the cost per acre of mulch.
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Art. 643.07
Mulch andExcels ior Blanket

Sodding Art. 644.05

643.07 Basis of Parent. This work will be paid forat the contract unit price per ton for MULCH. METHOD 1; MULCH.METHOD 2; MULCH. METHOD 3; MULCH, METHOD 5; MULCH, METHOD 6; orMULCH, METHOD 7 and per cubic yard for MULCH, METHOD 4; persquare yard for EXCELSIOR BLANKET; per pound for MULCH BINDER;and at the contract unit price per gallon for EMULSIFIEDASPHALT or per ton for EMULSIFIED ASPHALT measured as specifiedherein.
When the Contractor has the option of using either Method 2or Method 3, this work will be paid for at the unit price peracre for MULCH measured as specif ied herein.

SECTION 644. SODDING
644.01 Description. This work shall consist of preparingthe ground surface and furnishing, transporting and placing sodand other materials required In the sodding operations.
644.02 Materials. Mater ia ls shall meet the requirementsof the fol lowing Artic les of Section 700 - Materials:

Item Article(a) Sod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 17 .02(b) Agricultural Ground Limestone . . . . . . . . . . . . . . . . . . . 7 1 7 . 0 6( c ) Ferti l izer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 17 .07
CONSTRUCTION REQUIREMENTS

644.03 Ground Preparation. The area to be sodded shallbe finished In accordance with Section 217 before soddingoperations are begun. Immediately prior, but not in excess of24 hours before the sod Is placed, the soil surface shall beworked until it is relatively free from debris, washes, gul l ies ,clods and stones, and Is In a satisfactory condit ion. Thesurface shall be worked to a depth of not less than 3 incheswith a disk, ti l ler or other equipment approved by the Engineer.Prepared surfaces that become crusted shall be reworked co anacceptable condit ion for sodding.
All soil surfaces shall be moist when the sod is placed.When directed by the Engineer, the Contractor shall be requiredto apply water to dry soil surfaces at a minimum rate of onegal lon per square yard Immediately prior to plac ing the sod.
When spec if ied, agricultural ground l imestone and fert i l izernutrients shal l be app l i ed at the des ignated rates over theareas to be sodded.
644.04 Sodding Time. Sod shal l be placed when theground is In a workable condit ion and temperatures are lessthan 90° F. Sod shall not be placed when the sod or groundsurface Is frozen or during an extended drought.

540

644.05 Transportation. All sod shall be properlycovered when transported to prevent it from drying out.Adequate shading and venti lation Bust be provided for the sodto prevent It from decomposing whi le It Is transported.
Sod cut for more than 48 hours shall only be used with theapproval of the Engineer. Any sod that has dried out. hasheated to over 100° F. or Is frozen prior to placing wil l berejected and shall be Immediately removed from the Job site by

the Contractor.
644.06 Placing Sod. The sod shall be placed on theprepared surface with the edges In close contact and alternate

courses staggered.
In ditches, the sod shall be placed with the longerdimension perpendicular to the flow of water in the ditch. Onslopes, starting at the bottom of the slope, the sod shall beplaced with the longer dimension parallel to the contours ofthe ground. The exposed edges of sod shall be burled flush

with the adjacent soil .
On slopes where the sod may be displaced during soddingoperations, the workmen shall work from ladders or treaded

planks.
on allnot lessfor eachStakesIn placeThe typeapproval

644.07 Staking Sod. The sod shall be stakedslopes of 2:1 or steeper. Sod shall be staked withthan 4 stakes per square yard with at least one stakepiece of sod. Stakes shall be a minimum of 6* long,shall be Instal led so that they hold the sod firmlyyet present no danger to pedestlrans or mowing crews,of stake and the method of Installation shall meet the
of the Engineer.

644.08 Sod Watering. With i n 8 hours after the sod hasbeen placed, 5 gallons of water per square yard shall beapplied. Thereafter, on days designated by the Engineer,additional water shall be applied at the rate of 3 gallons persquare yard. The number of additional applications shall notexceed 7 during the period of establ ishment, defined as theperiod of time between sod placement and when the sod becomes
knitted to the soil and growing in place.

The Contractor shall have on hand enough equipment tocompletely water all sodded areas in 2 days at watering ratesspecif ied during the period of establishment. The Engineerwil l make periodic checks of the Contractor ' s equipment to
determine Its adequacy and operating condit ion.

All water ing described herein shall be done with a sprayappl icat ion. An open end hose wil l not be acceptable. Themethod of watering shall meet the approval of the Engineer.
644.09 Supplemental Watering. During periods ofIntense heat or subnormal ra infa l l , supplemental watering maybe required after the f irst In i t ia l and 7 addit ional waterings
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and prior to acceptance of the work. Supplenental wateringshal l be performed when directed by the Engineer. Hater shallbe appl ied at the rate specified by the Engineer within 24hours of not ice . Supplemental watering nay be performed duringthe period of establ i shment or any tine prior to final
acceptance of the project .

644 . 10 Disposal of Surplus Material. Surplus and wastemater ia l s result ing from sodding operations shall be disposedof by the Contractor, at h i s/her own expense, in accordance
with Art i c l e 202 .03 .

644 . 1 1 Inspection. The Contractor shall notify theEngineer of the loca l i t i es fron which the sod 1 s to be obtainedso that an author ized representat ive may Inspect the fields for
approval .

All sod used shall comply with the State and Federal lawswith respect to inspect ion for plant d iseases and insectInfestat ion . An inspect ion cert if icate required by law to thiseffect shal l accompany each shipment and on arrival shall bef i l ed w i th the Engineer. The Contractor shall notify theDepartment of Agriculture, Div i s i on of Plant Industries, andfurn ish the information required by that Department.
6 4 4 . 1 2 Reserved.
644 . 13 Method of Measurement. Sodding wil l be measuredfor payment in square yards In place. To be acceptable, thesod shal l be in a l ive , healthy condition and be knitted to theso i l . When directed by the Engineer, any defective orunacceptable sod on the in it ia l ins ta l la t ion shall be removed,replaced and watered in accordance with this Sect ion.
Supplemental watering wil l be measured in units of 1000gal lons of water applied on the sodded areas.
Fert i l i z er wil l be measured by weight In pounds of actualnutr ients . The fol lowing formula wil l be used to determine thepounds of each fert i l i zer nutrient appl ied:

(Total weight of mixed fert i l izer in pounds) X(Percentage of each nutrient in the fert i l i zerapp l i e d ) = pounds of each fert i l i zer nutr ient.
Agricu l tura l Ground Limestone wil l be measured by weight intons of Agr icu l tura l Ground Limestone having an effectiveneutra l iz ing value of 6 7 . 5 (four-year base, a source correctionfactor of 1 . 0 ) . Pay quantity wi l l be computed according toprocedures estab l i shed by the Department. Appl i ed quantityshal l be the pay quantity mult ip l i ed by the source correctionfactor. The pay quantity shal l be corrected for var iat ions inapp l i ed quant ity.
Payment wi l l not be made for fert i l izer nutr ients in excessof 103 percent or agricultural ground l imestone in excess of

108 percent of the amount spec i f i ed by the Engineer .
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644. 14 Basis of Payment. This work wil l be paid forat the contract unit prices per square yard for SODDING, perunit for SUPPLEMENTAL WATERING, per pound for NITROGENFERTILIZER NUTRIENT, PHOSPHORUS FERTIL IZER NUTRIENT, POTASSIUM
FERTILIZER NUTRIENT and per ton for AGRICULTURAL GROUND
LIMESTONE, measured as specified.

SECTION 645. PLANTING
645.01 Description. This work shall consist of diggingand preparing plant holes, and of furnishing, transporting andplant ing trees, shrubs, vines , seedlings and other Mater ia l s .
It shall also Include all Incidental operations such asmulching, bracing, wrapping, care of l iv ing plants and

replacements of unsatisfactory plants.
645.02 Materials. Materials shall Meet the requirements

of the fol lowing Articles of Section 700 - Materials:
Item

717 .057 17 .07717 .087 1 7 . 1 0

...» Article
(a) Trees. Shrubs, Vines and Seedlings . . . . . . . . . . . . . .7 17 .0 1(b ) Topsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7 17 .04(c) Milch Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(d) Fert i l izer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(e) Peat Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(f) Bracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CONSTRUCTION REQUIREMENTS
645.03 Planting Tim*. Except for container grownitems, plants must be dormant when delivered to the storage

s ite or project.
In reference to the fol lowing planting dates, that portionof the State that lies north of a line formed by the southernboundaries of Hancock, Schuyler. Mason. Tazewel l , McLean, Fordand Iroquois Counties shall be considered the northern zone,whi le that portion of the State that l ies south of th is l ine

shal l be considered the southern zone.
Bare root plant material shall be planted only when the air

temperatures exceed 35° F.
The Contractor shall begin this work not later than

September 1, fo l lowing the award date of the contract.
(a) Spring Plant ing . This work shall be performed fromthe time the soil can be worked until the p lant , under

f ie ld condit ions, is not dormant except that:
(1) Evergreen planting shall end Apri l 1 in thesouthern zone and Apri l 30 in the northern zone.
(2) Seedlings shall be planted only during the spring

p lant ing season.
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Art. 703.05 Fine Aggregates
(c) Gradation. The fine aggregate for trench backfillshall be Gradation FA 6 and for bedding FA 1, FA 2 orFA 6. The fine aggregate for porous granularembankment and backf i l l and french drains shall beGradation FA 1 or FA Z.
703.06 Fine Aggregate for Membrane Waterproofing. Theaggregate shall conform to the requirements of Article 703.01and the fol lowing specif ic requirements:
(a) Description. The fine aggregate shall consist of sand,stone sand, wet bottom boi ler slag, slag sand or chats.
( b ) . Qual ity. The f ine aggregate shall meet the Class BQual ity Deleterious Count, and when subjected to 5cycles of the department's sodium sulfate soundnesstest (AASHTO T 104) the weighted average loss shallnot be more than 10 percent.
(c) Gradation. The fine aggregate shall be Gradation FA 8.

SECTION 704. COARSE AGGREGATE
704.01 Materials. The aggregateconform to the fol lowing requirements: aterlals shall

(a) Description. The natural and manufactured materialsused as coarse aggregate are defined as follows:
Gravel . Gravel shall be the coarse granularmaterial result ing from the reduction of rock bythe action of the elements and having subangularto rounded surfaces. It may be partially crushed.
Chert Gravel . Chert gravel shall be the coarsegranular material occurring In al luvia l depositsresulting from reworking by weathering anderosion of chert bearing geological formationsand conta in ing a minimum of 80 percent chert orsimilar si l iceous material.
Crushed Gravel . Crushed gravel shall be theproduct result ing from crushing by mechanicalmeans, and shall consist entirely of particlesobtained by crushing gravel, all of which beforecrush ing wi l l be retained on a screen withopenings equal to or larger than the maximumnominal size of the resulting crushed material.If approved by the Engineer, final productgradations may be obtained by screening orb lend ing various s izes of crushed gravel material.
Pit or Bank Run Gravel. Pit or bank run gravelshall be a mixture of sand, gravel, silt and clayoccurr ing naturally in a deposit, which Is ofsuch quality that it may be used with only minorprocess l ng.

6 16

Coarse Aggregate Art. 704.0)
Hovacullte Gravel. Novaculite gravel shall to•aterlal occurring In natural deposits, composedof angular particles of sil iceous origin andmixed with ferruginous clajr.
Crushed Stone. Crushed stone shall be theangular fragments resulting fro* crushing bymechanical means the following types of rocksquarried from undisturbed, consolidateddeposits: granite and similar phanerocrystallineIgneous rocks; limestone; dolomite sandstone; ormassive met amor phi c quartzlte, or similar rocks.Dolomite shall be a carbonate rock containing1 1 .0 percent or more magnesium oxide (NgO).Limestone shall be a cartonate rock containingless than 1 1 .0 percent magnesium oxide (HgO).
Wet Bottom Boiler Slag. Met bottom boiler slagshall be the hard, angular by-product of thecombustion of coal In wet bottom boilers.
Crushed Slag. Crushed slag shall be the gradedproduct resulting from the processing of aircooled blast furnace slag. Air cooUd blastfurnace slag shall be the nonmetalllc product,consisting essentially of silicates andalumino-sil icates of lime and other bases, whichIs developed In a molUn condition simultaneouslywith Iron In a blast furnace. It shall be aircooled and shall have a compact weight (AASHTO T19) of not less than 70 pounds per cubic foot.
Crushed Sandstone. Crushed sandstone shall bethe angular fragments resulting from crushing, bymechanical means. a cemented sand composedpredominantly of quartz grains.
Crushed Concrete. Crushed concrete shall be theangular fragments resulting from crushingPortland cement concrete by mechanical means.
Chats. Chats shall be the tailings resultingfrom the separation of metals from the rocks In
which they occur.
Crushed Steel Slag. Crushed steel s lag shall bethe graded product resulting from the processingof steel slag. Steel slag shall be thenonmetal ltc product which Is developed In amolten condition simultaneously with steel (n anopen hearth, basic oxygen or electric furnace.

(b) Quality. The coarse aggregate shall be from anapproved source and shall meet the fol lowing qualitystandards and will be accepted on the basis of thesetests unless unfavorable condit ions showing up inusage ind icate the material is unsat isfactory. All
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Art. 704.01 Coarse Aggregate Coarse Aggregate Art. 70*.01
coarse aggregate Materials shall meet the specifiedquality requirenents before being proportioned for Mixor combined to adjust gradation.

COARSE AGGREGATE
QUALITY

QUALITY TEST

Na? S04 Soundness 5 Cycle.
AASHTO T 1044/ Max. I LossLos Angeles Abrasion AASHTO T 96Max. I LossMinus No. 200 Sieve Mat ' 1 .
AASHTO T 11Max. t DeleteriousMat ' l s .- Shale Max. S
- Clay Lumps Max. t- Coal & Lignite Max. t
- Soft A Unsound Frag. Max. 1- Other Deleterious Max. t- Total Deleterious Max. t

A

15
40«/
1 .0 1/

1 .00.250.25
4.04.03/5.0

CLASSB

15
O /408/

2.00.5
6.02.06.0

C

20
40'/
2.52/

4.05/
Si?*/
8.Q5/
2.010.0 5/

D

259/
45

I/ For crushed aggregate, if the material finer thanthe No. 200 sieve consists of the dust fro*fracture, essentially free from clay or silt,this percentage may be increased to 2 .5 .
2/ Does not apply to aggregates for Clas s I Binders,Class B Mixtures , and Bituminous Base CourseMixtures .
3/ Includes deleterious chert. In gravel andcrushed gravel aggregate, deleterious chert shallbe the light weight fraction separated in a 2 .35heavy media separation. In crushed stoneaggregate, deleterious chert shall be thel ightweight fraction separated In a 2 .55 heavymedia separat ion .
4/ As modif ied by the Department.
5/ Does not apply to Class A Seal and Cover Coats.
6/ For Port land cement concrete, the maximum percentloss shal l be 45.

7/ For Class I Bituminous Binder Courses andBituminous Bast Course, except when used asSurface Course, the maximum percent loss shall be
45.

8/ Does not apply to crushed slag or crushed steelslag.
9/ For aggregate surface course, the maximum percentloss shall be 30.
All varieties of chert contained in gravel coarseaggregate for Portland cement concrete, whethercrushed or uncrushed, pure or Impure, and Irrespectiveof color, will be classed as chert and shall not bepresent in the total aggregate tn excess of 25 percentby weight.
Aggregates used in handrail, parapet, end post and allother superstructure concrete shall contain no morethan 2 percent total by weight of deleteriousmaterials or substances whose disintegration Isaccompanied by an Increase In volume which may causespat ling of the concrete.
At the time of use, the coarse aggregate shall be freefro* frozen Materials and all foreign Materials whichmay have become Mixed with It during handling. Carsused for shipping the aggregate shall not be caulkedwith hay, straw, excelsior, grass or similar materials.

(c) Gradation. The coarse aggregate shall be uniformlygraded from coarse to fine and, when tested by meansof laboratory sieves (square openings), shall conformto the following gradations.
The sizes prescribed may be manufactured by anysuitable commercial process and by the use of anysizes or shapes of plant screen openings necessary toproduce the sizes within the l imits of the sieveanalysis specified.
The gradation limits specified represent the l imitswhich will determine suitability for use from allapproved sources of supply. The gradation of thematerial from any one source shall be reasonably closeto the gradation specified and shall not be subject tothe extreme percentages of gradation represented bythe tolerance l imits for the various sieve s izes . Thes izes are based on the use of square opening sieves tnmaking analysis.
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Coarse Aggregate Art. 704.01
(d) Incompatibility. Incompatibility of any of thegradations or combinations of gradation permittedresulting In unworkable mixtures, non-adherence to thefinal mix gradation l imits, or any other Indication ofIncompatibility shall be just cause for rejection ofone or both of the sizes.
(e) Storage of Coarse Aggregate. Sites for stockpilesshall be grubbed and cleaned prior to storing theaggregates.

The stockpiles shall be built in layers not exceeding5 feet In height, and each layer shall be completelyIn place before the next layer Is started. Astockpile may be expanded by again starting theexpansion from the ground and building layers asbefore. End dumping over the sides Mill not bepermitted. Steel track equipment will not bepermitted on stockpiles of specified Class A Qualitycoarse aggregate. When loading out of stockpiles,vertical faces shall be limited to reasonable heightsto eliminate segregation due to tumbling. Aggregateproducer's stockpiling methods currently 1n use andproven satisfactory to the Engineer may be continuedat the source. Segregation or degradation due toImproper stockpiling or loading out of stockpilesshall be just cause for rejecting the material.
Separate stockpiles shall be provided for the variouskinds of aggregates. Stockpiles shall be separated toprevent intermingling at the base. If partit ions areused, they shall be of sufficient heights to preventIntermingling. Coarse aggregates for Portland cementconcrete and bituminous mixtures shall be handled Inand out of the stockpiles In such a manner that willprevent contamination and degradation.
Crushed slag for Portland cement concrete shall bestockpiled In a moist condition (saturated surface dryor greater) and the moisture content shall bemaintained uniformly throughout the stockpile byperiodic sprinkling.

704.02 Coarse Aggregate for Portland Ceaent concrete.The aggregate shall conform to the requirements of Art i c l e704.01 and the following specific requirements:
(a) Descr ipt ion . The coarse aggregate shall be grave l ,crushed gravel, crushed stone, crushed concrete,crushed slag or crushed sandstone. |
(b ) Quality,quality. The coarse aggregate shall be Clas s A

(c) Gradation. The gradations used In the construction ofconcrete pavement shall be Gradation CA 5, CA 7 and CA11. CA 14 may be used In concrete pavement when the i
fiTI



Art. 704.02 Coarse Aggregate
aggregate proposed for use Is rated In theDepartment's Freeze-thaw list as CA 14 only. Thegradations used In the construction of Class Aconcrete for structures shall be Gradation CA 3. CA S,CA 7 and CA 11. The gradations used in theconstruction of Class X Concrete shall be a unitcoarse aggregate Gradation CA 7 or CA 11. CA 14 naybe used for Clas s X concrete whenever the Contractor'saggregate source has been Halted to CA 14 forpaving. The s izes prescribed may be Manufactured byany suitable commercial process. Mashing equipmentwill be required where producing conditions warrant.

(d) Combin ing Sizes . Each s ize shall be stored separatelyand care shall be taken to prevent then being nixed• until they are ready to be proportioned. The Engineerreserves the right to determine as the work progresses,the proportions of the separated sizes of coarseaggregate which, combined with fine aggregate, cementand water in accordance with these Specifications,will produce the most workable Mixture. TheContractor wil l be permitted to mix more than twos izes of coarse aggregate, provided the separate sizesselected and the proportions used in combining themare approved by the Engineer and that separatecompartments are provided to proportion each size.
At the option of the Contractor, a unit coarseaggregate Gradation CA 7 or CA 11 may be used for anyPort land cement concrete. When a unit coarseaggregate is used, the cement content shall be notless than 5 .65 hundredweight per cubic yard, exceptthat If the concrete 1s produced by a transit mix orshrink mix operat ion , the cement content shall be notless than 6.05 hundredweight per cubic yard.
If the coarse aggregate is furnished in separates izes , they shall be conbined In proportions toprovide a uniformly graded coarse aggregate gradingwith in the fo l lowing l imi t s :
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Art. 704.02 Coarse Aggregate
(e) Nixing Gravel , Crushed Gravel, Crushed Stone andCrushed Slag Coarse Aggregates. Two differentspecified sizes of crushed stone, gravel and crushedgravel from one source or any two sources nay becombined In any consistent ratio In a mix, but the useof alternate batches of crushed stone, gravel orcrushed gravel of any one size or combination of sizeswill not be permitted. Coarse aggregates of any ones ize from different sources shall not be nixed withoutpermiss ion from the Engineer. Crushed slag shall notbe combined or nixed with gravel, crushed gravel orcrushed stone aggregates.
(f) When coarse aggregate Is used to produce Portlandcement concrete pavement, base course and base coursewidening, the gradation permitted wil l be determinedfron the results of the Department's Freeze-ThawTest . At regular Intervals, the Department willprovide each Distr ict Engineer of Materials a 1 1 s t offreeze-thaw ratings for all A-quallty coarse aggregatesources. The gradations permitted for each ratingshall be as fol lows:

Freeze-Thaw Rating(Top Size . Inch)
1 - 1/2

3/4
1/2

N.A.

Gradation Permitted
Combined CA 5 4 CA 7. orCombined CA 5 A CA 11. orCA 7, or CA 11
CA 7, or CA 11
CA 11
CA 14
Not Acceptable

Additional requirements nay be placed on coarse aggregateswhen used In continuously reinforced concrete pavement. Suchrequirements wi l l be stipulated on the nost recent Freeze-ThawRating L i s t .
704 .03 Coarse Aggregate for Bituminous Courses.
(a) Descr ipt ion . The coarse aggregate for all bituminousmixtures except Clas s I Surface Mixture E shall becrushed gravel, crushed stone (other than limestone),crushed sandstone, crushed slag, or chats. For ClassI. Type 1 and 2 Surface Mixture E. the coarseaggregate shall be crushed slag, crushed steel s lag,crushed sandstone, or a blend In equal proportions byvolume of crushed s lag, crushed steel slag or crushedsandstone with crushed gravel, chats , or a crushedstone other than limestone. Additional coarseaggregate for the other specif ic bituminous mixturesmay a lso be used according to the fol lowing table:
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Coarse Aggregate Art. 704.03
Additional CoarseUse Aggregate Types Permitted

Seal or Cover GravelCrushed ConcreteCrushed Steel SlagLimestone

I. Type 2

Mixture

Mixture A

I, Type 1 and 2 Mixture B

I, Type 1 and 2 Mixture C

I. Type 1 and 2 Mixture 0

GravelCrushed ConcreteLimestone
Crushed ConcreteLimestone
Crushed ConcreteLimestone
Crushed ConcreteCrushed Steel SlagLimestone
Crushed Steel Slag
Limestone 1/

1/Limestone may bt used In Mixture D If blended Inequal proportions by volume with crushed slag, crushedsteel slag, crushed sandstone, or novaculite coarseaggregate.
(b) Qual ity. For Clas s A and B bituminous courses, thecoarse aggregate shall be Class C quality or better.For Clas s I. Type 1 and 2 surface courses and Cla s s I.Type 1 and 2 binder courses when used as surfacecourse, the coarse aggregate shall be Class B qualityor better. For other courses, the coarse aggregateshall be Class C quality or better.
(c) Gradation. The coarse aggregate gradations shall beas follows:

Clas s Use Gradation No.

A-l . 2 4 3
A-l
A-2 4 3
B
I Type 2
I Type 1 4 2
I Type 1 4 2

Seal 3/8
Seal 1/2
Cover
Mixture
Mixture A
Mixture B
Mixture C. D
4 E

CA 16
CA 15
CA 14

CA 6 1/ or CA 10 1 /
CA 7Z/ or CA 83/

CA l l5/
CA 13 4 / or CA 16
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Art. 704.03 Coarse Aggregate f
I/ In Class B Mixture aggregate where the aggregatesare defic ient In f ines , the Material added tocompensate shall not be soil Materials such asclay, loan or s i l t . The Material added to Make updef ic ienc ies shal l be a granular Material approvedby the Engineer. Plas t i c i ty Index of Cla s s BMixture mater ia l shall not exceed 4.

Gradation CA 12 May be used In lieu of CA 6 or CA10, when specif ied. When l ifts of nominal I 3/4Inches or less compacted thickness are placed.Gradations CA 10 or CA 12 shall be used. Therequired gradation May be obtained by blendingaggregates of Class C Quality or better. Thegradation of the Individual aggregates shall beapproved by the Engineer. When the aggregates areblended, aggregate feeders for each size shall beprovided according to Article 802.01 ( d ) . IfMineral Fi l l er Is used, the Mineral fil lerequipment requirements under Article 802 .0 1 ( 1 ) or(r) shal l apply.
II When directed by the Engineer CA 13 or CA 16 shallbe blended with CA 7 for Class I Type 2, Mixture A.
3/ Gradation CA B for Class I Mixture A may, at theoption of the Contractor, be obtained by blendingeither gradation CA 7 or CA 7 (as Modified InArtic le 704.01 (c) Note 2) with CA 13 or CA 16.
4/ Gradat ion CA 16 shal l be used In l ieu of CA 13when the bituminous course is designed for 1 1/4Inches or less In th ickness .
5/ When directed by the Engineer, CA 13 or CA 16shal l be blended with CA 11 for Cla s s I. Type 1and 2, Mixture B.

(d) Sources of Supply. All sources of supply shall beapproved by the Engineer. The Contractor shall submitto the Engineer a statement giv ing the sources of thecoarse aggregate. Only coarse aggregates from thesesources shal l be used on the job unless approval Inwri t ing 1s obta ined from the Engineer .
704.04 Coarse Aggregate for Waterfaound Macadam BaseCourse. The aggregate shal l conform to the requirements ofArt i c l e 704 .0 1 and the fo l l ow ing spec if i c requirements:
(a) Descr ip t i on . The coarse aggregate shall cons i s t ofcrushed stone, crushed concrete, or crushed s lag.
(b) qual i ty. The coarse aggregate shall be Cla s s D Qual i tyor better .
(c) Gradat ion . The coarse aggregate shal l be GradationCA 1 .

Coarse Aggregate Art. 704.05
704.05 Coarse Aggregate for Aggregate and StabilizedAggregate Base. Sub-base and Shoulder Courses; AggregateSurface Course; and Granular Embankment Special. Theaggregate shall conform to the requirements of Article 704.01

and the fol lowing specific requirements:
(a) Description. The coarse aggregate shall be pit rungravel, gravel, crushed gravel, novacul lte. crushedstone, crushed concrete, crushed slag or crushed

sandstone.
The granular material for stabi l ized aggregate base,sub-base, and shoulder courses, if approved by theEngineer, may be produced by blending aggregates frommore than one source, provided the method of blendingresults in a uniform product. The components of ablend need not be of the same kind of material . Thesource of material shall not be changed during theprogress of the work without written permission fromthe Engineer. Where a natural aggregate Is deficientin fines, the material added to make up deficienciesshall be a material approved by the Engineer.

(b) Quality. The coarse aggregate shall be Class 0Quality or better.
(c) Gradation. The coarse aggregate gradation shall boused as follows:

For aggregate surface course Type B Gradation CA 6. CA9 or CA 10 may be used. If approved by the Engineer,
Gradation CA 4 or CA 12 may be used.
For aggregate sub-base Type B Gradation CA 6, CA 10.CA 12 or CA 19 shall be used. If approved by theEngineer. Gradation CA 2 or CA 4 May be used.
For aggregate sub-base T/pe C Gradation CA 7 asspecified In Article 704.01 or combined s ize CA 5 andCA 7 as specified In Article 704.02 shall be used. Ifseparate sizes are furnished, combining by propermixing will be required either at the source or at theJob site.
For granular aggregate courses ~ base, sub-base, andshoulder except sub-base Types B and C -- Gradation CA6 shall be used. If specified. Gradat ion CA 2 or CA 4may be used in lieu of CA 6.
Unless otherwise specified herein, stabi l ized aggregatecourses — base, sub-base, and shoulder — GradationCA 6, or CA 10 shall be used. If specified, GradationsCA 2. CA 4, or CA 12 may be used In l ieu of CA 6 or CA
10 .
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Art. 704.05 Coarse Aggregate
For aggregate surface course Type A and granularembankment special, CA 6 or CA 10 shall be used. Ifapproved by the Engineer. Gradation CA 2, CA 4. CA 9or CA 12 xay be used In lieu of CA 6 or CA 10.

(d) Plasticity. All Material shall comply with theplast ic ity Index requirements l isted below. Theplastic ity Index requirement for crushed gravel,crushed stone and crushed slag may be waived If therat io of the percent passing the No. 200 sieve to thatpass ing the No. 40 s ieve is 0.60 or less.

plasticity Index - Percent

Type of Construct ion Crushed Gravel.Gravel Stone ft Slag

Granular Embankment, Special 0 to 6 0 to 4

Aggregate Sub-baseType AType B 0 to 90 to 9

Aggregate ShouldersType AType B 2 to 92 to 9

Aggregate Base CourseType A 0 to 6Type B 0 to 6 0 to0 to

Aggregate Surface CourseType A 2 to 9Type B'/ 2 to 9

Stab i l i z ed Aggregate Ma t ' 1 . 0 to 9 0 to 9

I/ Plast ic i ty Index shall be determined by the methodgiven 1n AASHTO T 90. Where shale In any form existsIn the producing ledges, crushed stone samples shallbe soaked a minimum of eighteen hours before
process ing for plast ic i ty Index or minus No. 40mater ia l . When clay mater ia l Is added to adjustplast ic ity Index, the clay material shall be in aminus No. 4 s ieve s i ze .

( Coarse Aggregate Art. 704.05
II When Gradation CA 9 1$ used, the plasticity Index

requirement wil l not apply.
toUrproofl«j.ts of Artic le704.06 Coarse Aggregate forThe aggregate shall conform to the requirements704.01 and the following specific requirements:

(a) Description. The coarse aggregate shall be gravel,crushed gravel, crushed stone, crushed concrete,crushed s lag, crushed sandstone or chats.
(b) Qual i ty . The coarse aggregate shall cons ist of toughdurable particles reasonably free of objectionablematerial and. when subjected to 5 cycles of the »od1«"sulphate soundness test (AASHTO T 104) , the weightedaverage loss shall not be more than IS percent.
(c) Gradation. The coarse aggregate shall be Gradation CA

16.
704.07 Coarse Aggregate for Blotter. Embamkmemt. •*<*""and French Drains. The aggregate shall conform to therequirements of Article 704.01 and the following specific

requirements:
(a) Description. The coarse aggregate shall be gravel,crushed gravel, pit run gravel, crushed stone, crushedconcrete,'<• crushed slag, chats, crushed sandstone or

wet bottom boiler slag.
(b) Quality. The coarse aggregate shall consist of sounddurable particles reasonably free of objectionable

deleterious material.
(c) Gradation. The coarse aggregate gradation shall be as

fo l lows:
B l o t t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .CA 15
Nonporous Granular Embankmentand Backf i l l . . . . . . . . . . . . . .CA 17
Porous Granular Embankmentand Backf i l l , and French Drains . .CA 18

704.08 Reserved.
SECTION 705. STONE. CONCRETE

BLOCKS AND BROKEN CONCRETE FOR EROSION
PROTECTION. SEDIMENT CONTROL AND ROCKFILL

705.01 Stone for Erosion Protection, Sediment Controland Rockflll. Stone, sediment and rockfl l l shall meet the
fo l lowing requirements:
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Stone, Concrete Blocks and (Broken Concrete for Erosion Protection,Art. 705.01 Sediment Control and Rockfl l l
(a) Description. The material shall be stone quarriedfrom undisturbed, consolidated deposits of rockreasonably free of shale and shaly stone. The ledgesshall be suffic iently thick to produce the desireddimensions. The stone shall be reasonably free oflaminat ions , seams, cracks and other structuraldefects or Imperfections tending to destroy Itsres istance to weather, field stone or boulders willnot be accepted. Bedding material shall be crushedstone, gravel, crushed sandstone, or crushed slagThe crushed slag shall meet the Department's 'Test forLeachate'.
(b) Quality. Stone for erosion protection, sedimentcontrol or rockflll shall be quarried from ledgesmeeting one of the listed quality designations. Allledges shall be sufficiently thick to produce thedesired dimens ions. Ledges shall be checked with rocksamples sized to CA-7/11 and run In the IDOT sodiumsulfate soundness test.

Qual i tyDesignation Definition
A The stone shall not exceed 15S sodiumsulfate soundness loss. Elongatedpieces (length Is greater than 5 timesaverage thickness) shall not exceed loiby weight. The stone shall have aspecific gravity (dry) greater than2 .45 when checked In a full gradationproduct.
B The stone shall not exceed 25S sodiumsulfate soundness loss. Elongatedpieces (length 1s greater than 5 timesaverage th i cknes s ) shall not exceed lotby weight .
C The stone shall only have to conform tothe above paragraph (a ) , Description.

(c) Gradation. Stone for erosion protection or sedimentcontrol shall meet one of the l isted gradationdes ignat ions . All gradations produced shall bewell-graded. A minimum of one gradation check foreach gradation produced shall be run during Init ia lproduction each year. Additional checks may be doneby visual Inspect ion If no gradation problem exists .

t. Concrete Blocks andBroken Concrete for Erosion Protection,Sediment Control and Rockfll l Art. 705.01

BEDDING MATERIAL

Slew SizePercent Passing

GRAO.
NO. 4' 1 1/2 NO. 4

RR 1
RR 2

100 53*23
100 53*23 8*6
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( Stone, Concrete Blocks andBroL.. Concrete for Erosion Protection.Sediment Control and Rockftll Art. 705.01
(d) Usage. Stone for use as erosion protection andsedlnent control shall be designated by class. Theclass shall be a combination of a quality designationand a gradation designation. The various uses withtheir allowable classes shall be specified by thedesigner In accordance with the latest Bureau ofMaterials and Physical Research policy •eaorandu*.

Rockft l l shall aeet Quality Designation 1C and «ay beshot rock, primary crusher run, or other specifiedgradations.
705.02 Concrete Blocks and Broken Concrete for Riprap.The concrete blocks shall be cast solid; shall be made fronaggregates Meeting all requirements for physical properties,soundness and wear specified in Articles 703.02 and 704.02 andshall contain not less than 6 bags of Portland cement per cubicyard of concrete. The concrete shall have a minimum compressivestrength of not less than 3500 pounds per square Inch at theage of 14 days, as determined by the Engineer, either fromtests of entire blocks or from tests of blocks subdivided bysawing or dri l l ing into prisms or cylinders. Specimens fortesting will be selected by the Engineer and at such Intervalsas will ensure control of the production of blocks. The blocksmay be made from plastic concrete, or they may be machine made,utilizing the type of equipment ordinarily employed In thefabrication of building blocks.
(a) Blocks Produced from Plastic Concrete. The blocksshall be made from concrete containing not less than 4nor more than 7 percent entrained air and having aslump of not more than 1 1/2 Inches. The concreteshall be consolidated In the molds by vibratoryequipment and In a manner meeting the approval of theEngineer. The blocks shall be finished to uniform andtrue dimensions.
(b) Machine Made Blocks. The concrete shall be made withaggregate sizes and of a consistency suitable forproduction of the blocks by machine methods. Theconcrete shall have an alr-entrainment (Note 1)meeting the approval of the Engineer. The blocksshall be of uniform and true dimensions.

Mote 1. The experience in the manufacture. Inspectionand use of machine made blocks for riprap Is veryUnited. It Is known that air-entrained concrete ofthe type and consistency suitable for manufacture ofthe blocks wil l also contain entrapped a ir . Avai lab letest methods do not differentiate between the two, andsome experimentation may be necessary at the beginningof the production. Manufacturers In general have hadlittle experience in the manufacture of blocks frommixtures having cement contents as high as specif ied
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Stone. Concrete Blocks and (Broken Concrete for Erosion Protection,Art. 705.02 Sediment Control and RockfUl
herein, and some adjustment of the usual proportion offine to coarse aggregate Bay be required, in orderthat the equipment may work satisfactorily.

(c) Size of Blocks. The concrete blocks shall confom. asto mini aura dimens ions, to the nominal dimension of thestandard 8* x 8* x 16* concrete building block, unlessotherwise shown on the plans. The length of theblocks shall be an even mult iple of the width.
(d) Broken Concrete. The material shall be made fromnewly broken, sound concrete pavement or othersuitable concrete debris from demolished concreteconstruction having a minimum thickness of 6 Inchesbetween unbroken surfaces. Concrete showing excessivepopping, spall ing. cracking or any other type ofdis integration Indicating poor resistance toweathering shall not be acceptable. No reinforcingsteel or other such material shall be protruding fromthe broken pieces.

The gradation or s iz ing of the pieces shall conform toArticle 705.01 (c).
SECTION 706. BRICK

706.01 Description. This Specification covers brickfor use In brick masonry construction.
706.02 Building Brick (Hide From Clay or Shale).Bui ld ing brick, made from clay or shale, shall conform to therequirements of AASHTO H 1 1 4 . The brick shall be of the gradedesignated as Grade SW.
706.03 Concrete Building Brick. Concrete bui ld ingbrick shall conform to the requirements of ASTM C 55. Thebr ick shal l be of the grade designated as Grade S- I 1 .

SECTION 707. CONCRETE MASONRY UNITS
707.01 Description. This Specif icat ion coversprecast, segmental concrete masonry units. so l id ,

707 .02 Requirements. Concrete masonry un i ts shallconform to the requirements of ASTM C 139 except that theaggregate shall conform to the requirements of Artic les 703.02and 704.02 with the exception of gradation. When the concretehas attained the required strengths, but not prior to 4 daysafter casting, the units may be loaded, shipped and used.Chert gravel nay be used based on past In-service satisfactoryperformance In the environment In which the product Is used.

' Precast ReinforcedConcrete Manhole Sections
SECTION 706. PRECAST REINFORCEDCONCRETE MANHOLE SECTIONS

Art. 708.01

708.01 Description. This Specification covers reinforcedconcrete pipe used for the construction of catch basins and
manholes.

708.02 Requirements. Precast reinforced concretemanhole sections shall conform to the requirements of AASHTO M199 except that the minimum wall thickness shall be 3 Inches,and the aggregate shall conform to the requirements of Articles703.02 and 704.02 with the exception of gradation. Mien theconcrete has attained the required strengths, but not prior to4 days after cast ing, the units may b« loaded, shipped andused. Chert gravel may be used based on past in-servicesatisfactory performance in the environment in which the
product 1s used.

SECTION 709. DRAIN PIPE AND TILE
709.01 Description. This Specification covers plainconcrete, reinforced concrete, clay, structural clay,bituminl zed-fiber, acrylonltr lie-But adlene-Styrene. PerforatedPoly (Vinyl Chloride, Poly (Vinyl Chloride), and til*.
709.02 Extra Stragtm C1«y Pipe. Extra strength claypipe shall conform to the requirements of AASHTO M 65.
709.03 Relmforcmd Concrete Culvert. Storm Drtlm andSewer Pipe. Reinforced concrete culvert, storm drain andsewer pipe shall conform to the requirements of AASHTO M 170Classes I to V. Tables I to V. except that the use of ell ipticalreinforcement in circular pipe will not be permitted and thaaggregate shall conform to the requirements of Articles 703.02and 704.02 with the exception of gradation. When the concretehas attained the required strengths, but not prior to 4 daysafter casting, the units may be loaded, shipped and used.Chert gravel may be used based on past In-service satisfactoryperformance in the environment In which the product Is used.
709.04 Clay Sever Pipe. Clay sewer pipe shall conform

to the requirements of AASHTO M 65.
709.05 Drain Tile. Drain tile shall conform to therequirements of AASHTO M 179 . The tile furnished, unlessotherwise provided, shall be that designated as Heavy-Duty

Drain Tile.
The maximum length of the units shall be 24 Inches.
709.06 Concrete Sewer. Storm Drain and Culvert Pipe.Concrete sewer, storm drain and culvert pipe shall conform tothe requirements of AASHTO M 86, except that the aggregateshall conform to the requirements of Artic les 703.02 and 704.02with the exception of gradation, the pipe furnished to be ofthe c lass des ignated. When the concrete has attained the
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Materials for Planting Art. 7 17 .04
717.04 Topsoll. Topsoll shall b« relatively free fro*large roots, sticks, weeds, brush or stones larger than 1 InchIn diameter or other litter and waste products. It shall be aloamy mixture having at least 90 percent passing the No. 10sieve. A sample, free fro* extraneous materials, shall comply

with the following requirements:
It shall contain not less than 1 percent nor more than 10percent organic matter as determined bv the test for
organic matter In accordance with AASHTO T 194.
It shall contain not less than 12 percent nor more than 50percent clay as determined in accordance with AASHTO T 88.
The sand content shall not exceed 55 percent as determined
in accordance with AASHTO T 88.
The pH of the sample shall not be lower than 5.0 nor higherthan 8.0. The pH shall be determined with an acceptable pHmeter, on that portion of the sample passing the No. lOsieve. In accordance with the "Suggested Methods of Testsfor Hydrogen Ion Concentration (pH) of Soils" Included Inthe procedures for Testing Soils Issued December, 1964 bythe American Society for Testing and Materials.
717.05 Mulch Materiel. Mulch material for seeding andplanting shall be non-toxic to vegetation and to the germination

of seed and shall be approved by the Engineer.
(a) Seeding. Mulch material for seeding shall be as

follows:
(1) Straw. Straw shall be stalks of wheat, rye. oatsor other approved straw, and shall be air-dried.
(2 ) Shredded Tree Bark. Shredded tree bark mulchshall be those materials produced when raw roundwood products are mechanically debarked byconventional type debarking units. The processedshredded bark material shall consist of an arrayof bark shreds and particle sizes ranging fromfines ( 1/32") up to and Including coarse shredsand particles large enough to be refused by an 1"mesh screen. Bark slabs and particles greaterthan 3" will not be permitted. Bark seeding mulchparticle size distribution shall be ascertainedand approved as acceptable by the Engineer prior

to application.
(3) Hydraulic Mulch. Hydraulic mulch shall be virginwood cellulose fibers containing no growth orgermination inhibiting factors. Hydraulic mulchshall disperse evenly and rapidly and remain inslurry when agitated with water. The slurry shallbe green in color to allow visual metering of itsappl icat ion and. when sprayed uniformly on thesurface applied to, shall form an absorbent cover

7 1 7
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Art. 7 17 .05 Materials for Planting
al lowing percolation of water to the underlyingsurface. Hydraulic mulch shall be packaged Inmoisture res istant packages or bags with the netweight of the packaged material plainly shown oneach such package. The wood cel lulose fibersshall not be water soluble and shall comply withthe fol lowing properties when tested In accordancewith the procedures outl ined in the latest revi-s ion of Federal Spec if icat ion Q-P - 166 .
Moisture content, as receivedbas i s , percent by weight, maximum 15
Organic matter, wood fiber, oven driedba s t s , percent by weight, minimum 95
pH 4.3-8.5
Water holding capacity, oven driedbas i s , percent by weight, minimum 400

Materia ls for Planting Art. 7 1 7 . 0 7

(4 ) Chemical Mulch Binder. Chemical mulch bindershall be an approved nontoxlc and nonstainingstyrene butadiene latex, sodium lamarln - calciumsulphate or other mulch binder which wi l l disperseevenly and rapidly and remain in suspension whenagitated in water. The mulch binder and watersuspension or slurry shall be green In color toal low visual metering of Its application. Chemi-cal mulch binder shall be packaged, stored andshipped In accordance with the manufacturer'srecommendations with the net quantity plainlyshown on each package or container.
(b) Plant ing . The type of mulch material for plantingwil l be spec if ied tn the Special Prov i s ion or on theplans and shal l be approved by the Engineer.
7 17 .06 Agricultural Ground Limestone. Agriculturallimestone shall meet the fol lowing requirements:
Agricultural Ground Limestone shall contain particlesground suff ic ient ly f ine so that essential ly all materialpasses a No. 4 sieve and is graded relat ively uniformthrough the Nos. 8, 30 and 60 s ieves . Approved sources ofAgricu l tura l Ground Limestone shall be tested by theDepartment of Agriculture and rated with a sourcecorrect ion factor.
7 1 7 . 0 7 Fertilizer. Fert i l i zer shall be ready-mixedmaterial of an analysis specified on the plans or as directedby the Engineer, in cases where a s ingle nutrient is requested,unless otherwise spec i f ied , the analysis shal l be optional,provided that It carr ie s suff i c i ent f i l ler to ensure adequated i s tr ibut ion of the nutr ient .

The following Information shall be shown on the ferti l izerbag or package or on a tag attached thereto:
(a) Name and address of manufacturer(b) Name, brand or trademark(c) Number of net pounds of ready-mixed material In the

package(d) Chemical composition or analysis(e) Guarantee of analysis
If a brand or grade of fert i l izer Is delivered In the bulk,a written statement having the above listed Information must

accompany each load.
Custom mixed ferti l izers shall have a written statementcontain ing the following Information with each load:
(a) Weight of each commercial ferti l izer used In the

custom mixing.(b) The guaranteed analysis of each commercial fertilizer
used In the custom mixing.(c) Total weight of ferti l izer delivered In each load.(d) The manufacturer of each of the commercial fert i l izers
used In the custom mix.(e) Guaranteed analysis of each load to be stated as
follows:
(1) Percent of total Nitrogen (N)
(2) Percent of total available Phosphoric (P205 )
(3) Percent of total Soluble Potash (K20)

(f) Name and address of the person se l l ing the fert i l izer .
7 17 .08 Peat Moss. Peat moss shall conform to the

fo l lowing requirements:
(a) Peat moss shall be partially decomposed fibrous orcellular stems and leaves of any of several species ofsphagnum mosses, and shall conform to the fol lowing

requirements:
(1) Texture and Composition. Its texture may varyfrom porous fibrous to spongy fibrous, and Itshall be either crumbly or compact, but fairlyelastic and substantially homogeneous. It shallbe free from decomposed colloidal res idue,excess ive woody mater ia ls (roots and stems), andmineral matter such as Iron and sulphur. Itshall be essential ly dark brown In color.Shredded particles shall not exceed 1/4 Inch Ins ize.
(2) Acidity. The pH value shall be not less than 3.2and not greater than 5 .5 , at approximately 25° C.
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Art. 7 17 .08 Materials for Plant ing
(3) Ash. The ash content, based on the ovea-dryweight of the Material , shall be not More than 5percent.
(4) Water Holding Capacity. The water holdingcapacity shall be not less than 400 percent, byweight, on an oven-dry basis.

(b) Sampling. A test sample weighing at least one poundshall be taken from each 50 ton lot or fractionthereof. Such samples shall be taken 6 Inches belowthe surface of one or More bales, thoroughly Mixed,and placed in a clean, dry, air-tight metal containeror in a strong plastic bag. sealed and forwarded tothe testing laboratory.
(c) Testing. The samples wil l be tested in accordancewith the requirements of Article 4.5 of the FederalSpecifications for Peat Moss; Peat, HUMUS: and Peat,Reed-Sedge, Q-P-166e , of the issue in effect on thedate of Inv i tat ion for bids .
(d) Packing. Unless otherwise specified, the air-driedpeat moss shall be packed in bales of the type, sizeand kind commonly used. Damaged bales will not beaccepted.

The peat moss shall be packed in the bales at acompression ratio of at least 2 to 1. Each bale shallbe clearly marked with the type of peat moss, thebrand name, the country of origin, the cubic feetcompressed s ize , the compression ratio used, and theapproximate weight of the bale. In the absence ofsuch marking, each shipment shall be accompanied by acert if icate stat ing the desired information.
717.09 Special Erosion Control Materials.
(a) Excels ior Blanket. Excelsior blanket shall cons ist ofa machine produced mat of wood excelsior of 80 percent6 Inches or longer fiber length. The wood from whichthe excelsior 1s cut shall be properly cured toachieve adequately curled and barbed f ibers .

The blanket shall be of consistent thickness, with thefiber evenly d i s tr ibuted over the entire area of theblanket. The exce ls ior blanket shall be covered onthe top side with a 90 day biodegradable extrudedplast ic mesh nett ing having an approximate minimumopening of 5/8 Inch x 5/8 Inch to an approximatemaximum opening of 2 Inches x 1 Inch. The netting
shall be entwined with the exce ls ior mat for maximumstrength and ease of handling.

720

( Materials for Planting Art. 7 17 .09
The excelsior blanket shall comply with the followingSpecifications:

Mini MUM width, inches. Minus 1 i n c h . . . . . . . . . . . . .24MiniHUM weight per square yard, pounds,minus 10 percent . . . . . . . . . . . . . . . . . . . . . . . . . .0.9Minimum length of roll. feet, approximately....150
The excelsior blanket shall be smolder res i s tant andshall withstand the following test:

The excelsior blanket specimen shall not flame orsmolder for more than a distance of 12 InchesfroM a spot where a lighted cigarette is placedon the surface of the blanket.
Certification. The Manufacturer shall furnish acertification with each shipment of excelsior blanketstating the number of rolls furnished and that theMaterial complies with the requirements of theSpecifications.

(b) Staples. Staples shall be made fro* No. 11 gage orheavier wire, width 1 or 2 inches at the throat and 6Inches from top to bottom after bending. The staplesshall be packaged in cartons.
(c) Fiber Mat. Fiber Mat shall consist of a bulky struc-ture of entangled nylon monofllaments, Melt-bonded attheir Intersections, forming a stable Mat of suitableweight and configuration. The Mat shall be resi l ient,permeable and highly resistant to environmental condi-tions and ultraviolet degradation.

The Mat shall comply with the following physicalproperties:
Material Type - Nylon 6 plus a Nin. Content of 0.5* byweight of Carbon Black.

Filament Diameter Inch, Ml n . . . . . . . . . . . . . . . . . .0 .016Weight Ib./sq. yd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 .75Thickness inch. M1 n . . . . . . . . . . . . . . . . . . . . . . . . . . .0 .70Width i n ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38Roll Length yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
Col o r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B l a c k
Tensile Properties*
Strength Ib ./lnch, Mln.Length D i r e c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7 .8Width D i r e c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 .4
Elongation I, Mln.Length 01rec ti o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50Width 01 rectl o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50
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Art. 7 17 .09 Materia ls for Plant1n(
Resil iency**
30 min. Recovery I, Mln.(3 cycles) .80

*ASTN 0 1682 Str ip test procedure nodi fled to obtainf i lament bond strength to indicate tensi le propertiesof Fiber Mat.
' •Compress ion load cycling of 100 psi on 2 inch x 2inch sample s ize , crosshead speed of 2 Inches per• inute.

Cert if i cat ion . The Manufacturer shall furnish acert if icat ion with each shipment of fiber matstat ing the number of rol ls furnished and thatthe material complies with the requirements ofthe Spec if icat ion.
7 1 7 . 1 0 Bracing.
(a) Steel Posts. Steel posts for bracing shall be of atype normally used for agricultural fencing; have asteel anchor plate welded or riveted to each postapproximately 18 Inches from the bottom of the post;be 6 feet minimum in length and shall weigh not lessthan 1 Ib. per foot. The post shall be finished witha suitable paint of acceptable color or galvanizing.
(b) Earth Anchors. Earth anchors shal l consist of a metalrod with attached spiral or helical metal anchor plate;shall conform to the fol lowing minimum requirements:

Length 4 2 " , rod diameter 5/8 * , eye opening 1 * ,anchor plate diameter 4*.

7 18 .0 1
SECTION 718. MISCELLANEOUS MATERIALS
Concrete Admixtures.

(a) General . Admixtures shall be furnished In liquid formready for use. The admixtures may be delivered to thejob in the manufacturer's original containers, bulktank trucks or such containers or tanks as are accept-able to the Engineer. Delivery shall be accompaniedby a t icket which clearly identif ies the manufacturerand trade name of the material . In all cases, contain-ers remaining on the Job shall be readily ident if iableto the sat i s fac t ion of the project personnel as tomanufacturer and trade name of the material theycontain.
When AASHTO M 194 is specif ied herein, the followingmodif icat ions thereto shall be effected: The test
mixture for AASHTO M 194 shall contain a cementcontent of 5 .65 cwt. per cubic yard.

( Miscellaneous Materials Art. 718 .0 !
When ASTM C 672 Is specified herein, the followingmodifications thereto shall be effected: The testmixture shall contain a coarse aggregate meeting therequirements of AASHTO M 43, gradation 67. and acement content of 5.65 cwt. per cu. yd.; the de-Ic ingagent shall be rock salt (sodium chloride) applied ata rate of 2/3 gram per square Inch of surface area.Tests shall be continued unti l 60 cycles have beencompleted. 8- 1/2* x 11* glossy photos of eachspecimen, at the conclusion of testing, wi l l berequired for evaluation by the Engineer.
Prior to approval of a product, two copies of a reportprepared by a laboratory regularly Inspected by theCement Reference Laboratory of the national Bureau ofStandards shall be forwarded to the Engineer ofMaterials and Physical Research. The report shallshow the results of physical tests using materials andmethods specified herein on a 'test* concrete and a•reference* concrete, together with a certif icationthat no changes have been made In the formulation ofthe material since the performance of the tests.
Prior to the final approval of any brand or type ofadmixture, the Engineer may conduct all or part of theapplicable tests listed herein on a sample that Isrepresentative of the material to be furnished. Tothis end. the manufacturer shall submit to the Engineera sample of not less than one gallon. In addition, afield experimental section may be required.
If the admixture previously has been approved by theEngineer, approval of its use will be granted upon thecertification by the manufacturer that the admixtureis of the same formulation as that previously approved.If minor changes have been made, the cert if icat ionshall state that the admixture Is essential ly the sameas previously approved, and the Engineer may, a*,his/her option, conduct such tests as deemed deslrabUto check tht properties of the material befor-approval is granted.
In all cases, the manufacturer shall submit cert if ica-tion giving the average and manufacturing range ofspecific gravity at 77* P.. the average and manufac-turing range of solids In the solut ion based on theresidue dried for 3 hours at 22 1 ° F., the averageand manufacturing range of pH, and inc luding an Infra-red spectrophotometer trace of current productionmater ia l . The cert if icat ion further shall state that,for all except chloride-based accelerators, theadmixture contains no more than 0.3 percent chlorideby weight. The material shall not be used unt i l Ithas been shown to conform with the spec if ied
requirements.
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i.o
This Quality Assurance Project Plan (QAPP-1) presents the organization,objectives, functional activities, quality assurance (QA) and qualitycontrol (QC) activities associated with certain aspects of Rerradial
Action being implemented at the Johns-Manville Haste Disposal Area in
Waukegan, Illinois. The QAPP is designed to achieve the specific goalsof certain remedial activities presented below by describing minimum
procedures to assure that the precision, accuracy, sensitivity,
completeness, and representativeness of the collected data are known
and documented. Enclosed as appendices are four documents:

d-A: Soil Cover Monitoring Pland-B: Active Waste Disposal Areas Sampling Plan
d-C: Groundwater and Surface Water Monitoring Programd-D: Sampling Quantities, Containers and Preservatives

Preparation of this plan, in general, is in accordance with the
following guidance document:
0 U.S. EPA, February 1983, Interim Guidelines and Specifications for

Preparing Quality Assurance Project Plans, QAMS-005/80.
2.0 PROJECT

The primary objective of Pqmedial Action at the Johns-Manville DisposalArea is to protect human health and the environment at the site,
through a prujrdiu designed to control the release of hazardous
substances, pollution or oontaminants into the environment. All tasks
and sub-tasks are directed toward accomplishment of this primary
objective.

2.1 Background
Pursuant to a Consent Decree signed by Manville on December 31,
1987, Manville will undertake Remedial Action consisting of a soilcover over the asbestos containing areas, and long term monitoring
of groundwater, surface water, soil cover and air to detect any
releases of contaminants (notably asbestos, lead and chromium) to
the environment. Also included is sampling of active waste
disposal areas to confirm that no asbestos is present in the
exposed wastes and no hazardous substances are entering the
process wastewater treatment basins.

2.2 Objectives and Use of Data
The objectives of sampling/monitoring activities described in this
QAPP are 1) to detect specified contaminants in surface water or
groundwater, 2) to detect asbestos-containing wastes at or near
the surface of the established soil cover and 3) to detect any
hazardous contaminants in the active waste disposal areas. Water
and soil cover monitoring will continue in accordance with the
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required SARA 5-year review scenario while active wastes will be
sampled once with the exception of the wastewater treatmentsystem, which will be sampled after each significant process
change.
The data obtained will be us»d for purposes gp** î̂ i«*d in the
Consent Decree.

2.3 sampling Schedule
The schedule for the sailing/monitoring activities is presentedin Figure 2 of the Work Plan. The parameters for whichgroundwater, surface water, soil cover and active waste disposal
areas will be monitored or tested are presented in Table d-1.

Illustrated below is the project organization and line of authority for
the field investigation. Both project technical management personnel
and quality assurance personnel are indicated.

3.1 Organization
Project organization for field sanpling/rnonitoring is presented in
Figure d-1.

3.2
Overall project supervision and coordination will be the
responsibility of Manville Project Coordinator. He will beresponsible for accomplishing the tasks as per the directives of
"Consent Decree", as well as interacting with and reporting to
U.S. EPA and Illinois EPA (IEPA).
All project functional responsibilities lie with the Manville
Remedial Construction Manager (RCM). He will be responsible for
overseeing project tasks and ensuring their accomplishment. He
will be responsible for reporting the project progress to the
Manville Project Coordinator and interacting with U.S. EPA and
IEPA on an as-needed basis.
Overall coordination of on-site sampling/monitoring activities
will be the primary responsibility of the Contractor/Consultant
Site Manager. An independent Quality Assurance Monitor will be
responsible for reviewing project documents and reports with
respect to their confonaance to the quality assurance objectives.

d-2



•DfflCE O.-1
AMMETERS

1. Groundwater. Surface Hater Monitoring
AsbestosChromium (total)
Laad
Arsenic (total)Phenols
Antimony
Aluminum
Volatile Organics
Semi-volatile organicsPCBs

XT' PBBS

PH )Specific Conductance ) under field conditionsTemperature )
2. Soil Cov^T" ttonitorincf

Visual for asbestos-oantaining wastes and vegetative cover
soil borings — asbestos

3. Active Waste Disposal Areas Testing
Matrî  Parameter

Sludge (Sludge Disposal Asbestos
Pit)
Miscellaneous waste Ashpstns
(Misc. Disposal Pit)

Process wastewater Same as for ground water and
(influent) surface water (excluding fieldmeasurements for pH, temperature,

specific conductance and asbestos)
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Project Organization

Illinois Sut»
Pro|«ct Coordinator
Kuit D. NcibtTfall

Manvillt
Profcct Coordinator

Muvin Qumpus. P.E.

VS. EPARcmdUl
Profta Majta gtr

(RPM)Bnd Brtda.y

US. EPA
Region V
QA Office

Quality Ajtunnct
Monitor/ Auditor

(QAM)
Manvill*
Rtmniial

Construction Muugcr
CRCM)

VUnville
Flint Coordintor

Contnaor/ Consultant
Site Manager

(CSM)

U5. EPA CLP and
US. EPA Region V

CTMS/CRI.
Field

Operations
G>ntnaor/
Consultant

Staff

Lab
Operations

Subcontractors

Figure Cl-1



A ccnteactor/lataratory will be identified for field sampling and
measurement and data asg^ra^"<"- The following laboratories will
be used for sample analysis:

1.)
dayton Environmental Consultants
22345 Roethel Drive
Novi, MI 48052
(313)344-1770
or
E.M.S. laboratories, Inc.
507 Mission St.South Pasadena, CA 91030
(818)441-7054

2.) Organics inciting PBB
Clayton Environmental Consultants
22345 Roethel Drive
Novi, MI 48052
(313)344-1770(currently in CLP)

3.) Inorganics
Vegas Analytical laboratories
3894 Schiff Drive
Las Vegas, Nevada 89103
(701)365-1201(currently in CLP)

The groundwater monitoring wells will be approved by U.S. EPA/EEPArepresentatives in the field. U.S. EPA/IEPA representatives will
be notified in advance of all sampling activities.
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U.S. EPA CIP and Region V CRL nay be involved in the collection and
analysis of split sanples. U.S. EEA. Region V Quality Assurance Office
will be one of the parties involved during the entire project, as shewn
in Figure d-1.

4.0 OA OBJbm-J.VES FOR DKDV
The overall QA. objective is to develop and implement procedures foring/ncnitoring, laboratory analyses, field measurements andreporting that will provide data to a degree of quality consistent withits intended use. This section defines the goals for levels of QCeffort; and the accuracy, precision, sensitivity/ conpleteness ,representativeness and comparability of laboratory analyses.

4.1 Level of QC Effort
Field duplicate, field blanks and trip blanks (methods andlocations described in the Sampling Plans) will be taken and
submitted to the analytical laboratory to provide means to assess
the quality of the data resulting from the field sampling program.
Field duplicate samples will be analyzed to check for sampling and
analytical reproducibility. Field blank samples will be analyzed
to check for procedural contamination of samples. The general
level of this QC effort will be one field duplicate and one field
blank for every 10 or less investigative groundwater or surface
water samples. One field duplicate sample of soil and sludge will
be collected for every 10 or less investigative samples, but fieldblanks are not required. Two trip blanks (for water VOA only)
will be included with each VGA shipping package to the laboratory
to check sample contamination during shipping, if any.
The level of QC effort provided by the laboratory will be
equivalent to the level of QC effort specified under the CLP
program, for the Routine Analytical Services (RAS) parameters to
be tested. The level of QC effort for testing of inorganics
(metals) will conform to the procedures in the CLP Statement of
Work (SOW) for Inorganic Analysis, SOW-7-87-Inorganic. The level
of QC effort for testing of Hazardous Substance List (HSL)
organics (volatiles, semi-volatiles and PCBs) will conform to the
procedures in the CLP Statement of Work (SOW) for Organic
Analysis, SOW-7-87-Organic. The level of laboratory QC effort for
PBBs testing will be similar to that of PCBs testing. The
laboratory QC effort for asbestos will include lab blanks and
calibration standard checks for every 10 or less samples as
outlined in the "Interim Method for Determining Asbestos in
Water", EPA-600-4-80-005 . The level of QC effort for analytical
testing is provided in Table d-2.
All instruments used in the field for collection of field
measurements will be calibrated daily according to their standard
operating procedures. The QC level of effort for the field
measurement of pH will consist of pre-measurement calibration. QC
effort for field conductivity measurements will include daily
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DC Ti
Table d-2

»1 of Effort for Analvtical Testina

Metals Calibration Blank(ICP and AA and Cold Vapor)

Initial Calibration Verification(ICP and AA and Cold Vapor
Continuing Calibration
Verification (ICP and AA andand Cold Vapor)

Preparation Blank (ICP and AA
and Cold Vapor)

Matrix Spike Analysis (ICP andAA and Cold Vapor)

Duplicate Sample Analysis (ICPand AA and Cold Vapor)

Laboratory QC Sample Analysis
(ICP and AA and Cold Vapor)

Frequency
Each calibrationbeginning and end ofeach run, 10% frequency
Daily and each instrument
setup
Beginning and end of eachrun; 10% frequency or
every 2 hrs, whichever
is more frequent
One per batch or one per
20 samples received,
whichever is more
frequent
One per case or one per
20 samples received,
whichever is more
frequent
One per case or one per
20 samples received,
whichever is more

One per batch or one per
20 samples received,
whichever is more
frequent

Duplicate Injections (AA-Furnace) Each sample
Interference Check Sample (ICP)

Serial Dilution Analysis (ICP)

Preparation Blank Spike
(AA-Furnace)

Analytical matrix spike
(AA-Furnace)

Beginning and end of each
run or two per 8-hr
shift, whichever is more
frequent
One per case or one per
20 samples received,
whichever is more
frequent
One per batch or 20
s amp l e s r e c e i v ed ,
whichever is more frequent
Each sample
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Q—2 (aantdwed)

VolatileOrn3ni.cs

Analytical matrix spite(AA-Furnaoa)
laboratory Blank

Matrix Spike/Matrix
Spike

PBBs and PCBs

Analysis

Surrogate Spike
Analysis
Continuous CalibrationCheck

laboratory Blank

Matrix Spike

Continuous Calibration
Check

Calibration Blank
(Standard)
Laboratory Blank

Duplicate Sample
Analysis

Each sample

One per case or one per
20 samples received,
whichever is more frequent
One per case or one per
20 sanples received,whichever is morefrequent
Each sample

After the initialcalibration; daily
before analysis of
samples and/or every
8-hr shift
One per case or one per
20 samples received,
whichever is more frequent
One per case or one per
20 samples received,
whichever is more frequent
After the initial
calibration; daily before
analysis of samples and/or
every 8-hour shift
One per 8-hour shift or
one for every 10 samples
One for every 10 or less
samples
One for every 10 or less
samples
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calibration of the instrument using a standard solution of known
conductivity.

4.2 . Accuracy. Precision and Sensitivity of AiyiLYslg
The QA objective with respect to accuracy, precision andsensitivity of laboratory analytical methods is to achieve the QCacceptance criteria of the analytical protocols. The accuracy,precision and sensitivity requirements for testing of all
parameters will be equivalent to those specified under the CLP and"Interim Method for Determination of Asbestos in Water", EEA-600-4-80-005 (Andersen and long Method) and "Interim method for
determination of Asbestos in Bulk Insulation Samples", EEA, Dec.
1982.
The requirements for testing of inorganics (metals) will be in
accordance with SOW-7-87-Inorganics. The requirements for testingof HSL organics (volatiles, semi-volatiles and PCBs) will be in
accordance with SOW-7-87-Organics. The sensitivity required for
the parameters to be tested are the detection limits shown inTable d-3. The accuracy and precisian criteria for the
parameters to be tested are shown on Table d-4.
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T_bie CL-3
*n_n*n_»r ri •• • • • • • i i .i«sr I-IT i .1 ;vrn

i.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38
39.

Prnri inr-i

ChloronethaneBrononethane
Vinyl ChlorideChloroethane
Methylene Chloride
AcetoneCarbon Disulfide
1 , 1-Dichlorethane
1 , 1-Dichloroethene
1,2-Dichloroethene (total)
Chloroform
1, 2-Dichloroethane2-Butanone
1 , 1 , 1-Trichloroethane
Carbon Tetrachloride
Vinyl AcetateBronodicnloromethane
1 , 2-Dichlorcpropane
cis-1 , 3-Dichloropropene
Trichloroethene
DibronochlorcDiethane
1,1, 2-Trichloroethane
Benzenetrans-1-3 -Dichloropropene
Bmnofonn
4-Methyl-2-pentanone
2-HexanoneTetracloroethene
Toluene1 , 1 ,2, 2-Tetrachloroethane
Chlorobenzene
Ethyl Benzene
Styrene
Xylenes (Total)
Ehenol
bis ( 2-Chloroethyl ) ether
2-Chlorophenol
1 , 3-Dichlorobenzene
1 , 4-Dichlorobenzene

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
550-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
108-88-3
79-34-5
108-90-7
100-41-4
100-42-5
1330-20-7
108-95-2
111-44-4
95-57-8
541-73-1
106-46-7

HfrtgT Tpy

UP/L
10
10
10
10

5
10

5
5
5
5
5
5

10
5
5

10
5
5
5
5
5
5
5
5

10
10
5
5
5
5
5
5
5

10
10
10
10
10

• Soil/S îr^rtt
ua/Fti
10
10
10
10

5
10

5
5
5
5
5
5

10
5
5

10
5
5
5
5
5
5
5
5

10
10
5
5
5
5
5
5
5

330
330
330
330
330

Cl-10



CL-3 (oantdnied)
p«imrwi Dptflctricfi Tiiini^r* (PPL)*

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71
72.
73.
74.

Benzyl alcohol1 , 2-Dichlorobenzene
2-Methylphenolbis(2-Qiloroisopropyl) ether
4-Methylphenol
N-Nitroso-di-n-dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4-DimethylphenolBenzoic acidbis(2-Chloroethoxy) methane
2 , 4-Dichlorophenol1,2, 3-Trichlorobenzene
Naphthalene4-Qiloroaniline
Hexachlarobutadiene
4-Chloro-3 -tnethy Iphenol
(para-chloro-meta-cresol )
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4 , 6-Trichlorophenol
2 ,4 , 5-Trichloraphenol
2-Chloronaphthalene
2 ,Nitroaniline
Dimethylphthalate
Acenaphthylene2 , 6-Dinitrotoluene
3-Nitroaniline
Aoenaphthene
2 , 4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2 , 4-Dinitrotoluene
Diethylphthalate

OS Number

100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
111-19-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
606-20-2
99-09-2
83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
84-66-2

Dete<
Water T/
ua/L

10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10

Th^nn Limits**
~*j jjoj^/soriiTnent

ua/Ya

330
330
330
330
330
330
330
330
330
330
330
1600
330
330
330
330
330
330
330
330
330
330
1600
330
1600
330
330
330
1600
330
1600
1600
330
330
330
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Tan-M*- O mvnrri TJ«fc FPOj\ and

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

SEMI-^GEAT 1 II iKS
4H3aofropheryl-phenyl etherFluarene4-Nitroaniline
4-6-Dinitro-2-inethylphenol
Tt-fiitTr*fr»1 i r+v*nvl *v\i r°
4-Branophenyl-phenyletherHexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluroanthene
PyreneButylbenzylphthalate
3,3 ' -Dichlorobenzidine
Benzo (a) anthraceneOiryseneBis ( 2-Ethylhexyl) phthalate
Di-n-octylpthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo ( a) pyreneIndeno ( 1 , 2 , 3 -cd) pyrene
Dibenz (a,HOanthracene
Benzo (g , h , i) perylene
PCBs
Aroclor-1016Aroclor-1221Aroclor-1232Aroclor-1242Aroclor-1248Aroclor-1254Aroclor-1260

CRS Nunber
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-81-7
117-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

12674-11-2
11104-28-2
11141-16-5
53467-21-9
12672-29-6
11097-69-1
11096-82-5

LJ t

Detect* iTn LMî r?**Wal̂ r L/y §9 î/$ îji>ent^
ua/L UQ/K7
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

0.5
0.5
0.5
0 .5
0.5
1 .0
1 .0

330
330
1600
1600
330
330
330
1600
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330

80.0
80.0
80.0
80 .0
80 .0
160.0
160.0

107. (hexa brorao biphenyl) 0.5
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ci-3 (continuad)
Notes:
aMedium Soil/Sediment Required Detection Limits (RDL) for Pesticide/PCB. TCLcompounds are 15 t-i-mpg the individual lav Soil/Sediment RDL.
'specific quantitaticn limits are highly matrix dependent. The detection limitslisted herein are provided for guidance and may not always be achievable.
^Detection limits listed for soil/sediment are based on wet weight. Thedetection limit cyt"\ni\*+eA by the laboratory for soil/sediment, calculated on
dry weight basis will be higher.

TABLE d-3 (CXNEDiOED)
INCHG&NIC TARGET ANALYTE LIST (TAL)

Required
Detection Limit

Analyte ug/L

Aluminum 200Antimony 60Total Arsenic 10Total Qiromium 10
Asbestos
lead 5

(1) Subject to the restrictions specified in SCW-7-87-Inorganics.
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Table d-4

Method
AA Flame Calibration BlankInitial Calibration VerificationContinuing calibration VerificationPreparation BlankMatrix Spike AnalysisDuplicate Sample Analysis

Laboratory QC Sample Analysis

Control Units
<D.L.
90-110%
90-110%
<D.L.
75-125%

±D.L. or 20% RPD*
80-120%

*KPD = Relative % Difference

AA-Furnace Calibration BlankInitial Calibration VerificationContinuing Calibration Verification
Preparation BlankMatrix Spike AnalysisDuplicate Sample AnalysisLaboratory QC Sample Analysis
Duplicate Injections

<D.L.
90-110%
90-110%
<D.L.
75-125%
±D.L. or 20% PPD
80-120%
+20% RPD

ICP Calibration Blank
Initial Calibration Verification
Continuing Calibration Verification
Preparation Blank
Interference Check SampleSerial Dilution AnalysisMatrix Spite Analysis
Duplicate Sample Analysis
Laboratory QC Sample Analysis
Duplicate Injections

<D.L.
90-110%
90-110%
<D.L.
±20%
±10%
75-125%
±D.L. or 20% RPD
80-120%
+20% RPD
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Table d-4
SPIKES

Fraction
Recovery Limits

Low/Medium
Water So i 1/Sediment

VQA
VQA
VQA
SNA
BNA
BNA
BNA
BNA

Toluene-rig
4—ffrrfTr>fl ivTflrit^angflne
1,2-Dichlaroethane-d4
Nitrobenzene-d=2-Fluorobiphenyl
Ehenol-dc2,4 , 6-Tribranophenol

88-UO 81-117
86-115 74-121
76-114 70-121
35-114 23-130
43-116 30-115
33-141 18-137
10-94 24-113
10-123 19-122

MATRIX SPIXE/KfOKDi SPIKE DOELECaiES*
Recovery

Fraction Matrix Spite Conoound Water
Recovery

RPD Tjjni-t-g; RPD
Water Soil/ Soil/

Sediment Sediment
VQA 1,l-Oichloroethene
VGA Trichloroethene
VQA Chlorobenzene
VQA. Toluene
VQA Benzene

Fraction Matrix Spite Ccmcound

61-145
71-120
75-130
76-125
76-127

14
14
13
13
11

Recovery
Water Water

59-172
62-137
60-133
59-139
66-142

Recovery

22
24
21
21
21

Soil/ Soil/
Sediment Sediment

Acid
PCBs
EBBs

Pyrene
Ehenol

)
)Fire Master BP-6 )

26-U7
12-89

31
42

35-142
26-90

36
35

To be developed by selected
contractor/laboratory

*Tnese limits are for advisory purposes only. They will not be used to
determine if a sanple should be reanalyzed. SpiJdng levels and
procedures will be in accordance with CLP Statement of Work for Organic
Analysis, SCW-7-87-Organics.

Cl-15



Accuracy Table Cl-4
«yj<̂ l f^ '̂̂ 'SCî  flT ̂ IBl̂ S!̂ !̂

Method
AA Flame Calibration BlankInitial Calibration VerificationContinuing Calibration VerificationPreparation Blank

Matrix Spike AnalysisDuplicate Sanple Analysis
laboratory QC Sanple Analysis

Control Units
<D.L.90-110%
90-110%
<D.L.
75-125%

+D.L. or 20% RPD*
~80-120%

*RPD * Relative % Difference

AA-Furnace Calibration BlankInitial Calibration VerificationContinuing Calibration Verification
Preparation BlankMatrix Spike Analysis
Duplicate Sample AnalysisLaboratory QC Sanple Analysis
Duplicate Injections

<D.L.
90-110%
90-110%
<D.L.
75-125%
+D.L. or 20% RPD
80-120%
+20% RPD

ICP Calibration BlankInitial Calibration Verification
Continuing Calibration Verification
Preparation Blank
Interference Check Sanple
Serial Dilution Analysis
Matrix Spike Analysis
Duplicate Sanple Analysis
Laboratory QC Sanple Analysis
Duplicate Injections

<D.L.
90-110%
90-110%
<D.L.
±20%
±10%
75-125%
±D.L. or 20% RPD
80-120%
-1-20% RPD
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The accuracy of field measurements of pH will be assessed through
pre-measurement calibrations using at least two standard buffersolutions. The two measurements oust each be within + 0.05standard units of the buffer solution values. Precision will beassegggrf through replicate measurements. (The electrode will bewithdrawn, rinsed with <̂ jrnl«ri water, and re-inmersed between
each replicate) . The instrument used will be capable of providing
measurements to 0.1 standard unit.

4.3 . Oompletengss . PTTesenta£iveng?s and
It is expected that the laboratory win provide data meeting QC
acceptance criteria for 95 percent or more of all samples tested.Valid data are required for samples to be used in assessingbackground concentrations.
The sampling network was designed to satisfy Consent Decreerequirements. During development of this network, consideration
was given to past site operations and practices, existing
analytical data and physical setting and processes. The extent towhich existing and planned analytical data will be comparabledepends on the similarity of sailing and analytical methods. The
procedures used to obtain the planned analytical data, as
documented in this QAPP, are expected to provide comparable data.

4.4 . Field Measurements
Measurements and observations will be made in many fieldactivities that are incidental to collecting samples for
analytical testing or unrelated, to sampling. These activities
include, but are not 1 imifrgrf to, the following:
° Documenting time and weather conditions,0 locating and determining the elevation of sampling

stations,
° Determining depths in a borehole or well,
® Calculating pumping rates, and0 Verifying well development and pre-sampling purge

volumes.
The general QA objective for such measurement data is to obtain
reproducible and comparable measurements to a degree of accuracy
consistent with the intended use of such data through the
documented use of standard procedures.

5.0 SSMPUNG/MCHriUKING PRXUXJRES
Procedures for sampling/monitoring to be conducted as part of the
Remedial Action are described in the following documents presented as
Appendices d-A, Cl-B and Cl-C.
A. Soil Cover Monitoring Plan
B. Active Waste Disposal Areas Sampling Plan
C. Groundwater and Surface Water Monitoring Program
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Procedures for 1) sampling 2) equipment and sampler decontamination, 3)
sanple numbering, and 4) collecting field blanks and duplicates arespecified where appropriate. Also included (in Appendix d-0) arelistings of the type, size and number of sample bottles to be used.

6.0 SMffTE AND DOCUMENT CLKHUif HS
Successful implementation of a sampling or monitoring program depends
on the capability to produce valid data and to demonstrate suchvalidity. In addition, proper sample collection, preservation, storageand handling, as well as appropriate sample identification and chain ofcustody procedures are necessary to help ensure the validity of thedata.
Sample custody procedures for this project will be similar to the
procedures detailed under "Sample Identification and CustodyProcedures" of the User's Guide to the EPA Contract Laboratory Program
dated August, 1982. A brief summary is presented in this section.

6.1 Sample Handling. Shipping and Custody
U.S. EPA sample handling, shipping and custody procedures will be
followed. The samples will be collected in pre-washed containers.Sample containers, quantities and preservation techniques are
presented in Appendix Cl-D. Following sampling, the sample
containers will be decontaminated. The sample containers will be
identified by a sample label. labels on field blanks andduplicate samples will be marked with an "FB" or "D" suffix,
respectively.
A chain of custody will be ire-iiri-ajjvari for each sample collected.
The chain of custody will provide an accurate written record which
can be used to trace the possession and holding of samples from
the t-i;p*» of collection through data analysis and reporting. The
following information will be specified for each sample on the
sample label and chain of custody form: 1) sequential samplenumber, 2) sample date, 3) sample time, 4) sample location (and
depth where appropriate) , and 5) analyses to be performed. The
chain of custody form will be signed by each sampling participant.
It will be placed in a water tight plastic bag and taped to the
underside of the lid of the cooler containing the samples
designated on the form. The lid of the cooler will be securely
taped shut, utilizing evidence tape to allow detection of any
possible tampering. Upon arrival in the laboratory, samples will
be checked in by the laboratory representative. All samples
contained in the shipment will be compared to the chain of custody
form to ensure that all samples designated have been received.
Also, record of chain of custody within the laboratory will bemaintained.

6.2 Field Documentation
Field log books (also field notebooks) will provide the means of
recording data collection activities performed. As such, entries
will be described in as much detail as possible so that persons
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7.0

going to the site could reconstruct a particular situation without
reliance on memory. Fhotographs may be used to supplement field
notes where applicable.
Field log books will be bound, field survey notebooks. Log bookswin be assigned to field personnel, but will be stared in thefield project file when not in use. Each log book win beidentified by a project specific nunber. The title page of eachnotebook win contain: 1) person or organization to whan the book
is assigned, 2) book number, 3) project name, 4) start and end
dates.
Entries into the log book win contain a variety of information .At the beginning of each entry, the date, start tine, weather,names of an sampling and/or investigative personnel present, and
the signature of the person making the entry win be entered. The
names of visitors to the site and the purpose of their visit will
be recorded in the field log book.
Measurements and observations ii&Af as wen as inf onnation on
samples conected win be recorded. An entries win be made inwaterproof ink and no erasures win be made. If an incorrect
entry is made, the information win be crossed out with a single
strike mark. Wherever a sample is conected or a
measurement/observation is made, a detailed description win be
recorded. An equipment used to make measurements win be
identified.
The equipment used to conect samples win be noted, along with
the time of conection, sample description, depth at which sample
was conected, volume and number of containers. Sample
identification numbers, assigned prior to sample conection, are
presented in the Sampliiig/Monitoring Plans. Duplicates and field
blanks, which receive separate sample numbers, win be noted under
sample description.

6.3 Pro-i ect File
A project file win be maintained by the Manvine Remedial
Oanstruction Manager which will ncmt-ain complete project
documentation. This file win include: project plans andspecifications, field logbook and data records, photographs, maps
and drawings, sample identification documents, chain of custody
records, process and technical reports, correspondence and other
information. The file win also contain analytical data provided
by the laboratory (Section 9 .0 ) : QC documentation, copies of raw
data, gas chromatographs, n«*« spectographs, data validation
notes, references and literature, report notes and calculations.

Laboratory calibration procedures for testing analytical parameters
win be performed in accordance with the CLP Statement of Work.Calibration of instrumentation used in the analyses of inorganics will
conform to the procedures in SOW-7 -87-Inorganics. Calibration of
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instrumentation used in the anlayses of HSL organics (volatiles, semi-
volatiles, and PCBs) will conform to the procedures in SCW-7-87-
Qrganics. Calibration of instruments for FBBs will be in confonnance
with the analytical procedure attached in Appendix CL-E.
Hie field instruments will be calibrated prior to their use. Thecalibration procedures will follow standard manufacturer's instructions
to assure that the equipment is functioning within tolerancesestablished by the manufacturer and analytical requirements. Inabsence of manufacturer's instructions, a specific calibration andoperations instruction sheet will be prepared.
Field calibration procedures will be performed on field instrumentationas follows:
0 pH Meter - premeasurement calibration using at least two standardbuffer solutions for each sample tested. The buffer solutions

should bracket the sample pH. The two measurements must be within
±0.05 standard pH unit of buffer solution values.
Conductivity Mefr^r — daily calibration using potassium chloride(KC1) standard solution. The meter measurement must read within
±10 percent of the standard solution value.
Temperature - temperature is measured using a thermostat built
into the Conductivity Meter. The readings will be checked at
least once at the start of the field use of the instrument using a
quality grade

8.0 ft̂ LYITCAL PRXEDDRES
The analytical methods which will be used to test each parameter inwater, sediments and soils are listed in Table d-5. The analytical
procedures for testing the RAS parameters will be in accordance with
those specified in the CLP Statements of Work or equivalent. Theanalytical procedures for testing the inorganics (metals) will conform
to those specified in SCW-7-87-Inorganics. The analytical procedures
for testing the HSL organics (volatiles, semi-volatiles, and PCBs) will
conform to those specified in SCW-7-87-Organics.
The analytical procedure for EBB testing will be the same as for
PCBs/Pesticides except that a different column and an Electron Capture
Detector will be utilized.
Bulk asbestos in the soil/sediment sludge will, be analyzed by the
standard Polarized Light Microscopic procedures as outlined in the
"Interim Method for Determination of Asbestos in Bulk Insulation
Samples" , EPA - December, 1982. Asbestos in water samples will be
anlayzed by standard Transmission Electron Microscopic procedures as
outlined in the "Interim Method for Determining Asbestos in Water",
EPA-600-4-80-005 .
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Table CL-5

MEM3DS

Metres (!) (2) (3) ICP or
200.7 CLP-M

or AA-Furnace
CIP-M

Volatile Organic
Semi-Volatile Organics
PCBs/PBB

Asbestos (soil)
(water)

CIP-M
EPA Method 624 CLP-M (GC/MS)
EEA Method 625 CIP-M (GC/MS)
EPA Method 608 CIP-M (GC with BCD)(Detailed method enclosed)
PIM Method - EEA - Interim Method
TEM Method - EPA-600-4-80-005

Notes:
(1) Testing for metals will conform to the procedures in ContractLaboratory Program Statement of Work (SOW) for Inorganic Analysis, SOW-7-87-Inorganics.
(2) Preparation of samples for metals testing will conform with the

following procedures in SOW-7-87-Organics:
o
o
o

Furnace Digestion Procedures for Water
ICP/Flame AA Digestion Procedures for Water
Sample Preparation of Sediments, Sludges and Soils
digestion).

(acid

(3) Any analytical method listed in the SOW may be used as long as the
documented instrument or method detection limits meet the detection
limit requirement shown on Table d-3. Analytical methods with higher
detection Imits may be used only if the sample concentration exceeds
twice the documented detection limit of the instrument or method.
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9.0 DMA RftMr*'!**1! T7MJJivVn[r>J- REPCPny? flftD ASSESSMENT
The oontractor/analytical laboratory will review appropriate laboratory
quality control data to assure the validity of the analytical resultsprovided to the Contractor. "laboratory Data Validation, FunctionalGuidelines for Evaluating Organic Analyses'*, February 1, 1988 and"laboratory Data Validation", Functional Guidelines for EvaluatingInorganic Analyses, April, 1988 will be used for organic (including
FOB) and inorganic analyses data validation, respectively. Forasbestos lab blanks, calibration standard, field blanks and duplicatesample results as well as sample integrity, data entry and calculations
and sample representativeness will be evaluated during data validation.The analytical laboratory will prepare and retain full analytical and
QC documentation.
Analytical laboratory will follow CLP protocols for data reduction and
reporting. Data reporting would include raw data on laboratory blanks,calibration checks, chromatograms, surrogate spiJce recovery data etc.
Any deviation from the analytical method shall, be reported by theanalytical laboratory. Special reporting such as concentrations in
soil on a dry or wet weight basis shall be delineated in reporting of
the data. All data will be reported in the generally acceptablereporting units.
Data reduction and data reporting for asbestos will be in conf onnancewith "Interim Method for Determining Asbestos in Water11 , EPA-600-4-80-
005 and "Interim Methods for Determination of Asbestos in BoDcInsulation Samples," U.S. EPA, December, 1982.
The analytical laboratory will also provide the following information
to the PCM and CSM.

9.1 Test Methods and Results
-analytical test methods and results for submitted samples, fieldblanks, duplicates and trip blanks (VQA. only) with appropriate
quality notations, and indication of test methods used.

9.2 Misoellanec*1^ Information
-miscellaneous information, including a statement of samples
received, a description of deviations from the QAPP, or
explanation of qualifications regarding data quality and other
significant items encountered during analysis.

9.3 OA/QC report;
9.3 . 1 Organic Parameters:

° surrogate spike results for each sample
° matrix spike and matrix spike duplicate results
o method blank results
o initial calibration verification results
o continuous calibration check
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9.3 .2 Inorganic Parameter!
and '*Tplir!a*'<> results0 method blank results0 initial calibration verification results0 continuous calibration check

9 .3 .3 Asbestos:
o lab blanks and calibration standard results

9.4 Data Assessment
Each analytical data package submitted will contain items 9.1through 9.3 above for a discrete set or case of samples analyzed.
Where such grouping is not applicable, the analytical laboratory
will identify the test results associated with each QC sample.

Data assessment will be accomplished by the joint efforts of the
laboratory and the ROVCSM. The data assessment by the RCM/CSM
will be based on the criteria that the sample was properlycollected and handled according to the Sampling Plans and Section
6.0 of this QAPP.
•Hie ROVCSM will conduct a systematic review of the data omissionsand interact with the laboratory to correct data deficiencies.
Decisions to repeat sample collection and analyses may be made by
the ROVCSM based on the extent of the deficiencies and their
importance in the overall context of the project.
All data generated during this project will be stored in the
Project File (see Section 6 . 3 ) .
Following data review, all data generated for the project will be
put in a format organized to facilitate data review andevaluation. The data set will include the data flags provided by
the laboratory (in accordance with the CLP Statments of Work), as
well as additional comments of the data reviewer. The laboratory
provided data flags include such items as: 1) concentration below
required detection limit, 2) estimated concentrations due to poor
spike recovery, sand 3) concentrations of chemicals also found in
laboratory blank. Additional comments will addrpss if the data
is: 1) useable as a quantitative concentration, 2) useable with
caution as an estimated concentration, or 3) unuseable due to out-
of-control QC results.

10.0 HT1SENAL QC CHECKS
Inorganic and organic testing will be performed in accordance with
procedures specified in the CLP Statements of Work, SCW-7-87-Inorganics
and SCW-7-87-Organics for inorganic and organic analysis respectively.
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There are two types of quality assurance used to ensure the productionof analytical data of known and documented useable quality: analyticalmethod quality control (QC), and pruuzdin quality assurance (QA). Theinternal quality control procedures associated with testing of theparameters have been described in Section 4.0.
It will be the laboratory's responsibility to document, in each datapackage provided, that both initial and ongoing instrument andanalytical QC functions have been met. Any samples analyzed in non-
conf ormance with QC criteria will be reanalyzed by the laboratory whensufficient sample volume is available and the allowed holding time isnot exceeded.

11.0
System audits are performed on a semi-continuous basis as appropriatethroughout the duration of the project. The Contractor/Consultant Site
Manager (CSM) is responsible for supervising and checking that samplesare collected and handled in accordance with the approved project plans
and that documentation of field work is adequate and complete. The
ROVCSM is responsible for overseeing that the project performancesatisfies the QA objectives, as set out in this QAFP.
Performance audits of laboratories participating ir. the CLP or approvedfor CLP-type testing are performed in accordance with the proceduresand frequencies established for the CLP by EPA.
The Quality Assurance Auditor is responsible for monitoring and
auditing the performance of the QA procedures listed in this plan. Hewill maintain continuous communication with the RavcSM. Also,external audits will be performed by the Contract Project Management
Section (GEMS) of Region V, Central Regional Laboratory (CRL) .

12.0
A routine preventive maintenance program is conducted by the laboratory
to minimize the occurrence of instrument failure and other system
malfunction. Field instruments will be checked and calibrated prior to
their use on-site and batteries will be charged daily, where
applicable.

13.0 DMA MEAJaLIKhyEVT ASSESSMENT PR
Data assessment will be accomplished by the joint efforts of the
Quality Assurance Auditor and ROVCSM. The Quality Assurance Auditor
will review the analytical results for compliance with the established
QC criteria as described in Section 9.0 . The data assessment by the
ROVCSM will be based on the criteria that the sample was properly
collected and handled in accordance with the Sampling Plans and Section
6.0; and the QA/QC Criteria of Section 9.0 of this QAPP. Any problems
arising during sample collection, packing, shipping or analysis will be
taken into consideration during tiie data assessment.
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14.0 CIKKBJ11VE
Quality control corrective action consists of those corrective actions
following a failure to meet quality control criteria specified in thisQAPP. Actions taken will consist of two types: those resolved withinthe analytical laboratory and those resolved outside the laboratory.Examples outlining the differences between these two types ofcorrective actions are as follows:

WITHIN lABCKKPQRf ACTE2T:
QC Failure Department Action

Tuning results for GC/MS fail Analyst retunes instrumentcriteria
PPD and percent recoveries fail Analyst investigates problem
criteria, and sample holding and reruns analysestimes have not expired
Standard curve correlation Analyst reruns curvecoefficient is less than 0.995

uui£>lLi2 lABCRKDCHf ACHEN:
QC Failure Department Action

Holding tlm^s are exceeded Notify QA. Auditor
resampling may be necessary

The Project QA. Auditor along with the RCty/CSM will be responsible forinitiating the corrective action. Nonoonformance with the established
quality control procedures will be identified and controlled. The U.S.EPA Remedial Project Manager will be responsible for approving the

action.

15.0 CGAT.TTY ASSURANCE
The complete and correct implementation of this QAPP will be reviewed
by the ROVCSM- Any deviations from this QAPP or any concern arisingduring the project requiring significant changes in the QAPP also will
be identified by the ROVCSM. The ROVCSM will propose adjustments
required to Manville Corporation, Project Coordinator and U.S. EPA, and
after approval by U.S. EPA, will ensure their implementation. The QA
related information will be contained within the monthly progress
reports to U.S. EPA, as applicable. No separate QA reports will be
submitted.
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16.0
The objective of a sanpling/nmitoring plan is to provide a document
detailing pyy*'««*q?es and pract'iqpg to be used during theAction. Sampling/Monitoring plans for soil cover, groundwater andsurface water, and the active waste disposal areas are part of thisQAPP and are presented in Appendices d-A to d-C.
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As part of the Ttonari-iai Action at uie Jchns-Manville Disposal Area in
Waukegan, Illinois, a 24-inch thidc soil cover with vegetation will be
plag*»rt over specified areas. All cover materials will be tested for
asbestos prior to placement, and the cover density will be tested in
the field, as described in Attachment B of the Amended Work Plan. ThisMonitoring Plan documents procedures to be followed during the
monitoring events.

2.0 IPi-mniiC AND
2.1 Visual Monitorincf

Visual monitoring will begin after completion of the Remedial
Construction Work and will consist of two separate visual eventseach year for a mjpimmi period of thirty (30) years and monitoring
requiqrements will be reevaluated at that tine. The two annual
monitoring events will be:

1. Soil cover monitoring. (late Spring Monitoring)2. Vegetative cover monitoring. (late Fall Monitoring)
The visual monitoring will be nrm îvrt-pri during late spring and
will involve visual monitoring of the entire surface of thecovered waste dispnsgj areas for *»b*>s£o6--ccTit'-a "» pirig waste

and cave-ins. The vegetative cover monitoring will be
during late fall and will involve visual monitoring for

bare or eroded surfaces/areas.
The procedure for visual monitoring of soil and vegetative covers
will involve walking the entire site and looking for:

1. Asbestos-containing ™t*»ri^Jt g on the surface.
2. Cave-ins and ponded areas.
3. Bare spots.4. Soil-eroded spots.

2.2 Soil Boring
In addition to the visual monitoring as presented above, soil
borings will be made to monitor up-migration of asbestos-
containing plant (manufacturing) waste material and collect soil
samples for bulk asbestos analysis as required. Twenty-four inch
(24") deep borings in the soil cover will be marte at ten
locations. The locations for soil borings will be mutually agreed
upon by Manville and U.S. EPA after the soil cover is completed.
The procedure for this monitoring effort will involve hand driving
a split spoon to a total depth of 24", and visually inspecting the
core in six inch sections for asbestos-containing waste material.
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core in six inch sections for asbestos-cxntaining waste material.
If no asbestos-containing waste material is observed visually inany core, the lower 6" oore/sanple will be analyzed for asbestos.
In the event asbestos-containing waste material is observed in any
of the cores, all 6n oores/samples (total of 4 samples) for thatboring will be analyzed for bulk asbestos. Boreholes will bebackfilled with sand from the borrow area.
Soil samples will be transferred from the split spoon to a
stainless steel bowl, split lengthwise and placed in two 8 oz.glass jars. When analyzed, both halves will be treated as a
single sample. The number of jars will be determined by thefrequency of soil sampling events and the observance of asbestos
in the soil. Cne duplicate sample will be collected for every 10
soil samples.
Soil cover boring will be conducted immediately after completion
of the Reiredial Construction Work and once again after five years.
If no asbestos-containing plant waste material is encountered in
the 12 "-18" depth range of the sample core, the soil cover borings
will be made every ten years after the two, initial boring events.If asbestos-containing material is encountered within 12" - 18"
depth range, then the frequency of soil cover borings, thereafter,
will be once every five years.
The total period of soil cover boring efforts will be a TOTJ™™ of
thirty years, similar to that of visual monitoring. After the
period of thirty years, the need for further monitoring, if any,
will be evaluated and approved by U.S. EPA and IEPA.

3.0 REMEDIAL OGMTUNUbHnf PIAN
A contingency plan will be developed and submitted to U.S. EPA and IEPA
for review and approval or conditional approval for evaluation of theupward migration of asbestos-containing Tnatwiai when it is encountered
at levels above cover background levels at a 12" depth (6"-l2"
interval) in any core. The contingency plan developed will addressremedial measures and a schedule for implementation.
U.S. EPA will evaluate the contingency plan and determine the need for
implementation of remedial measures identified in the contingency plan
based on the standards contained in Section 104A of CZRCLA 42 USCSection 9604A.

4.0 SAMPLE
Soil boring core samples will be analyzed for bulk asbestos using the
NIOSH method 7400 (or currently accepted method) .
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5.0 PHSONAL
Level D personal protection will be utilized, including:
0 Work clothes
° Outer gloves0 Particle/dust masks (Optional)0 Steel toe boots and hard hats (Optional)
All sampling equipment will be decontaminated between boreholes with asoap wash, tap water rinse and distilled water rinse to avoid cross-
contamination by asbestos. Outer gloves will be cleaned between sample
locations. Wash and rinse waters will be dispnseii of on-site.

A sample numbering system will be used for positive identification and
to allow tracking, retrieval and cross referencing of sample
information. Examples of sample numbers are shown below.
Example: MRA-SCQ1-02-D
where: MRA * Manville Remedial Action

SC01 = soil cover location no. 102 = second depth range (6-12")
D w duplicate

MRA-SdO-04
SdO = soil cover location no. 1004 = fourth depth range (18-24")

Measurements and observations will be documented in the field notebook.
Additional information on sampling documentation can be found in
Section 6.2 of the QAPP (d) .

7.0 SBMPTK PRESEUVKTION. PACKAGING MO
As outlined in Appendix OL-D, soil samples to be analyzed for asbestos
will be placed in two 8 oz. wide-mouth glass jars with a Teflon-lined
cap. No ice or preservatives are required. Packaging and shipping
information is included in Section 6.1 of the QAPP (Cl) .
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APPENDIX C3.-B
ACUTE WASTE DISPOSAL AREAS SAMPLING PUN



ACTIVE WASTE

i.o
mi gr*>i i anon ijg i^-j^p-y^i pit will be sampled to verify that no

asbestos-containing waste Tmt*»ri»'' g have been deposited in this pit.The sludge disposal pit will be sampled to verify that no asbestos-containing sludge is near the surface. The influent to the process
wastewater treatment system will be sampled and tested for total
chromium, lead, total arsenic, antimony, aluminum, full scan of HSLvolatiles, semi-volatiles, PCBs and PBBs. These sampling activities
are designed to be carried out once for initial monitoring and after
each significant process change, if any, in the future. A significant
process change would be defined as one which is likely to alter the
type and/or the level of hazardous poUutant(s) in the process waste
water.
This sampling plan details the procedures to be followed for sampling
the active waste disposal areas (miscellaneous disposal pit, sludge
disposal pit and wastewater treatment influent) ; it documents sample
collection, sample processing and sample documentation procedures.

2.0 SAMPIE
The miscellaneous Hjgpngai pit will be sampled at three locations and
the sludge disposal pit will be sampled at five locations, as shown in
Figure d-B-1. Samples (for asbestos only) will be collected from
three different areas around each of the sampling locations and
composited to make one representative sample for that location. Sample
Nos. 4 and 5 in the sludge disposal pit will be collected from the side
slopes. Irjcations shown in Figure O.-B-1 are approximate and may be
modified by U.S. EPA representatives on-site.
There are three potential process wastewater discharge lines (influent
sewer line, paper mill effluent and flexboard effluent) and the
flexboard effluent line is not in use at this time. Only the lines
active at the time of sampling will be monitored at their entry to the
respective treatanent ditches at the locations shown in Figure Cl-B-1.

3.0 tCUU-MPTT
° Brass or steel shovels
° Isco samplers
° Clean glass jars, polyethylene and glass sample bottles, VOA vials
° Stainless steel spatula
° Brushes, buckets, pans, and bowls
° Plastic bags0 Soap (Alconox or equivalent)0 Water (distilled and tap)
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4.0 t X H E S
Sludge samples from the Sludge Disposal Pit and MiscpUnnprms Disposal
Pit will be collected from the surface (0 to 12" depth) and near
surface (12" to 24" depth) of both pits by using shovels. Waste/sludgesamples from three different areas (within a 5 foot radius) around eachsampling location will be thoroughly ™jy«H in a stainless steel bowland used to fill two glass jars from each of the eight samplinglocations. Each sanple will be split into two jars in case there isany breakage. All sample containers will be supplied by the analyticallaboratories. No preservatives are necessary. A total of 18 samples
(34 + jars) will be collected in 8 oz. glass jars, as summarized below:

0-12* 12-24"
Sludge Disposal Pit

1 2
2 3
3 2
4 2
5 2

Miscellaneous Disposal Pit

(D)

1
2
3

D = Duplicate sanple

22
3 (D)

2
2
2
2
2

2
2
2

4
5
4
4
4

4
4
5

34

Number ofSamples
Analyzed

2
3
2
2
2

2
2
3

18

Wastewater influent samples from the active lines will be collected
during weekdays and composited over a period of 24 hours using
automatic samplers. An ISOO sampler or any other 24-hour sampling
device will pump a representative aliquot of sanple from each of the
influent locations into a glass jar. No flow proportioning device isplanned. Production of the manufactured products is more or less
uniform 24 hours/day on weekdays; therefore, any sanple collected over
a period of 24 hours during weekdays will be a representative sample
for a typical weekday production. The wastewater will be analyzed forchromium, lead, arsenic, antimony, aluminum, volatiles, semi-volatiles,PCB's and PBB's. Only volatile organics samples will be grab samples
and not out of the 24-hour sampler. All other samples will be
collected from each location over 24-hour periods, once for initial
monitoring and again after each significant process change, if any, in
the future. A wavj.™^ of 19 samples (if all the three lines are
active) will be collected as follows:
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HOPE Glass No. ofmetals Organic TOAs Extractables Samples
location i 1. 40 ml. 1 1. Analyzed

1 1 2 2 3
2 (Matrix spikea n d MSD) 1 6 6 7
3 (D,FB) 3 6 6 9

19
A mvJTtim of 19 samples will be analyzed during the initial sampling of
wastewater influent. The number of samples will decrease to 16 if one
waste line is permanently shut down; otherwise it will be sampled assoon as it is in use again. These sanples will be preserved and storedas specified in Appendix d-D. The appearance and condition of
collected sanples will be recorded in the field log book.

5.0 SAMPLE
As summarized above, 18 sanples from the disposal pit (including two
duplicates) will be analyzed for
In addition, 16 sanples (if one wastewater line is permanently shutdown) or 19 influent wastewater sanples win be analyzed for total
arsenic, total chromium, lead, antimony, aluminum, full scan of HSLvolatiles, semi-volatiles, PCB's and FBB's. One duplicate and one
field blank sample will be collected and analyzed for every 10 sanplesor less collected. Also, one matrix spike and one MSD will be
collected for every 20 or less sanples. Also, one trip blank (two 40-ml vials) will be shipped with each VQA shipping. Trip blanks will be
prepared using HPLC grade distilled water in the office, transported to
the field and shipped without being opened in the field. The number of
VQA vials needed for trip blanks will be determined by the number of

shipping packages.
6.0 PERSCKAL PROTECTIVE EPuTEMENT AND DEOanaKDBCTTCN

Level D personal protection will be utilized, including:
0 Disposable Tyvek coveralls,0 Oiter gloves,
° Particle/dust masks,0 Steel-toed boots,0 and Hard hats,
unless the site safety officer determines that greater protection is
needed.
All the sampling equipment will be decontaminated between samples to
avoid cxoss-oontamination between samples and sampling locations.
Equipment will be decontaminated near each sampling location, and
placed in plastic bags or wrapped in a plastic sheet for transportation
to the next sampling location. The decontamination win consist of:
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0 Soap (alconox or equivalent) solution wash0 Potable water rinse0 Distilled water rinse
Personnel decontamination will be Trfrv-tg1^ as described in the Health
and Safety Plan, Attachment G to the Work Plan. CXrter gloves will bedecontaminated between samples and sampling locations. Wash and rinse
solutions can be disposed of on-site.

7.0
Documentation will provide a complete record of procedures followed inthe field; will permit accurate identification of samples and tracking
of their status in the field, during shipment and at the laboratory;
and will facilitate chain of custody and accountability procedures by
providing legible and concise information.
A sample nunbering system will be used for positive identification and
to allow tracking, retrieval and cross referencing of sample
information. Examples of sanple numbers are shown below:
Example: MRA-SDPO2-01-D
Where: MRA = Hanville Rpmrehal ActionSDP02 = sludge Disposal Pit location no. 2

01 - first depth range (0-12")D = duplicate sanple
MRA-MDPOl-02
MDP01 » Miscellaneous Disposal Pit location no. 1
02 = second depth range (12-24")
MRA-WWQ1-01-FB

WWD1 = wastewater location no. 101 = first 24 hr. round of samplingFB = field blank collected at the location
Influent wastewater and sludge and waste disposal pit sampling
activities will be documented through written entries in a field
notebook as outlined in the QAPP. All field measurements and any otherinformation specific to the sanple will *isn be recorded.
Additional information on sampling documentation can be found in
Section 6.2 of the QAPP (C-l) .
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8.0 SRMPIZ PRESERVATION. PACKAGING
All sanples will be preserved as presented in Appendix d-D. Eachsample container win be decontaminated and identified by a samplelabel. Tahoig on field blanks, duplicate sanples or trip blank will be
identified by "FB", "D*1 or "TB" suffix, respectively. The lid of eachcontainer win be tnppri shut to prevent any leakage. Each containerwin be stored and shipped in a cooler. Each cooler will be cushionedby vermiculite or other packaging wa+wî i and at least two bags of icewin be plaoerl in each cooler (except for coolers containing asbestossamples) . Also, each cooler will contain the chain-of-custcdy form as
detailed under Section 6.1 of QftPP C-l. The coolers win be eithershipped or transported personany to the laboratory maintaining thechain-of-custcdy.

9.0 REMEDIAL OCNnW3EHCY PIAN5
poqiadSai Contingency Plans are detailed in the fonowing sections for
Miscellaneous and Sludge Disposal pits and the Wastewater Treatment
System.
9.1 Miscellaneous and Sludge Disposal Pits Remedial Contingency Plan

If any asbestos is detected in the Miscenaneous Disposal Pit or
Sludge Disposal Pit, that pit win be provided with a soil coverconsistent with the Consent Decree, and completed by May 31, 1990.

9.2 W^gtewater Treatment System Remad î, <Tontinciencv Plan
In the eveny any hazardous waste is identified to enter theprocess wastewater treatment system, a remedial contingency plan
win be implemented. The Contingency Plan will include the
identification of the compound against the list of materials
received and manufactured by Manvine. On the basis of this
identification, discontinuance of the identified hazardous
ma-t-ja-Hai or separate disposal of that hazardous waste stream will
be evaluated.
A draft Work Plan, including a schedule for implementation of the
above mentioned Contingency Plan, win be submitted to U.S. EPA
and IEPA within 90 days of the sampling event for which analyses
indicated hazardous waste entering the wastewater treatment
system. A final Work Plan win be submitted within 30 days of
Manvine's receipt of U.S. EPA and IEPA ccnments on the draft work
plan.
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3.0.
Static water levels referenced to the top of well casing will be
measured to the nearest 0.01 foot and recorded for the purpose of
monitoring the groundwater gradient at the site. Three established
wells near the beach (labelled X, Y and Z) , although not used forsampling, will be used for water level readings. Prior to sanpling,water levels will be recorded using a level indicator, such as anelectrical probe or woven +**p» with sinker. In the case of cluster
wells, both water levels will be taken before any water is removed.The reference point (top of casing) elevation on the wells will be
established by survey with respect to U.S. Datum, Mean Sea Level
Elevation.
A minijnim of three t-ijuas the volume of standing water in the wells willbe removed/purged prior to sampling. Purge water will be disposed ofon site. If the well goes dry before three casing volumes have been
taken out, samples will be collected as soon as the well recovers.
Purging and sampling will be done by gently lowering a Teflon bailer
attached to nylon rope or twine. During the sample withdrawal process,
care will be taken to avoid physically altering or chemically
contaminating the water. Observations of water clarity/turbidity,
color and odor will be written in the field notebook. Also,
temperature, pH and specific conductance will be measured and recorded
in the field. The groundwater samples for dissolved metals will befiltered in the field using 0.45 micron filters. These samples will bepreserved (acidified) after filtering. Sanple containers will beprovided by the laboratory. Standard VQA sample collection procedures,
assuring elimination of headspace, will be used.

4.0 SAMPT-TMS op SDRFyre WATER
Surface water samples will be grab samples from the Lake Michigan near-shore (N, C, and the City of Waukegan lake Michigan water intake) and
the site drainage collection/seepage basin location shown in Figure Cl-
C-l. Locations shown are approximate; U.S. EPA representatives may
modify sampling locations in the field. Lake Michigan samples will be
collected from an approximate 4 foot depth using a Niskinbottle/sampler. The City of Waukegan lake Michigan water intake will
be used for background water quality. Sanples will be collected with
the required volume of water using proper preservation techniques, as
described in Appendix d-D. No filtration of surface water samples for
dissolved metals is needed. Preservative (acid) for dissolved metals
is needed. Preservative will be added to the sample, as well as the
field blanks, without filtering. Sample containers will be provided by
the laboratory. During the sanple collection process, care will be
taken to avoid undue agitation, physically altering/chemically
contaminating the sanples. Observations on water clarity/turbidity,
color and odor will be written in the field notebook. Also,
tenperature, pH and specific conductance will be noted in the field.
Hip boots or waders can be worn, but for reasons of safety, a depth of
four feet should not be exceeded.
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5.0 F^m* H£jtftR3. IXIflJCMES AND TRIP BLANKS
Field blanks and duplicates samples will be taken at two monitoringveil locations and at one surface water location. Exact locations forthese extra sample collections will be determined in the field duringeach sampling event, with preference given to thnsp locations with agreater potential for contamination (e.g.-M*8, N-Lake). Pjpliratps (D)will be collected in the gar** manner as •the respective sample. Fieldblanks (FB) will consist of deionized water. For the groundwaterblank, the water win be poured into the decontaminated Teflon bailerat the monitoring well location, then transferred to the samplecontainer. The firtri blank for dissolved metals will also be filteredand preserved. For the surface water blank, deionized water will bepoured into the decontaminated Niskin bottle/sampler at a shorelinelocation, then transferred to the sample container. Preservative win
be added.
For each shipping package (i.e. - cooler) which includes volatileorganics (VQAs), two trip blanks (2 VQA vials) win be included. These
blanks win contain HFI£-grade distined water to detect any volatile
organic contamination reaching a closed container. Trip blanks win be
prepared in the office or laboratory, transported to the field and
shipped without being opened in the field. "TB" win be used to
identify an trip blank samples.
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6.0 SAMPLE CCMMNE3S
• » WWH»««««B J W* W»«H* WMBBB^V^V* W^H • WVMAApresented; the number of glassbreakage.

MCTljl ̂TiTl T*J ^r\i \TOfrri\fi £N*io

JlScn
1
2
3
4
5
6
7
8
9
10
11
12
13

metals,

1
1
1
1
1
1
11
1
1
1
1
1

*ghog^riS>1 1

1
1
1
1
1
1
1
1
1
1
1
1
1

containers is increased

glassextractables, VOAs,
1 1 ambei£__ 40 ml

2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2

in case of

Number ofsamples
analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4

Duplicates,
Field Blanks
Matrix Spike,and MSD

16

N-Lake 1 1 2 2 4C-Lake 1 1 2 2 4City Intake 1 1 2 2 4
Seepage Basin 1 1 2 2 4
Duplicates,
Field Blanks 2 2 4 4 8
Matrix Spike,
a n d M S D 0 0 4 4 4
Totals = (46 polyethylene bottles) (54 glass bottles) (54 VGA vials)

= 154 bottles, total samples to be analyzed = 100
Samples will be preserved and stored as specified in Appendix Cl-D. The
number of VGA vials needed for trip blanks will be determined by the
number of VGA shipping packages. Therefore, additional VQA vials and VGA
analyses associated with trip blanks are not indicated in the table.
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7 .0
O
O
O
O
O
O
O

Clean polyethylene and glass sample bottles, TOA vials
Teflon bailer, rope/twineWading bootsPlastic bagsSoap (Alconox or equivalent)Water (tap and deionized)
Brushes and buckets

8.0 SAMPLE
As summarized in Section 6.0, a urin-iimim of IQO samples from each event
will be analyzed, which include samples for metals (aluminum, antimony,total arsenic, total chromium and lead) , asbestos, extractables (full
scan semi-volatiles, PBBs, PCBs) and volatile organics.
Analytical procedures used for each parameter are discussed in QAPP Cl,
Section 8 .0 .

9 .0
Because all sampling sites are located outside of the Manville disposal
areas, level D personal protection will be utilized, including:
o
oo
o
o

Tyvek coveralls
Outer glovesParticle/dust masks, if needed
Safety boots/shoes
Hard hats, if needed

Between each sample location (including individual wells in a well
cluster), outer gloves and sampling equipment will be decontaminated
using a soap wash (50/50 mix of trisodium phosphate and sodium
carbonate), tap water rinse and distilled/deionized water rinse. For
monitoring well samples, the nylon rope or twine will either have its
saturated length removed or the entire line will be di scanted in a
garbage bag. Decontamination rinse and wash waters can be disposed of
on site.

10.0
Documentation will provide a complete record of procedures followed in
the field; will permit accurate identification of samples and tracking
of their status in the field, during shipment and at the laboratory;
and will facilitate chain of custody and accountability procedures by
providing legible and concise information.
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A sample numbering system will be used for positive identification and
to allow tracking, retrieval and cross referencing of sample
information. Examples of sample numbers are shown:

MRA - SUN - 01 - D
Where MRA = Manville Remedial ActionSWN » Surface water location "N-Iake" (northern)

01 = 1st round of sampling
0 - Duplicate

MRA - MHOS - 13 - FB
Where MW05 » Monitoring Well no. 05

13 - 13th round of samplingFB = field blank collected at the location
The date and time of collection will be recorded along with the sample
number, on both the sample label and the field notebook. The sample
parameter to be analyzed will also be written on all documentation.
All field measurements, as well as observations of water clarity/turbidity, color and odor, will be written in the field notebook.
Additional information on sampling documentation can be found in
Section 6.2 of the QAPP(d).

11.0 SBMPIE BaCKaGENG AND
All samples will be preserved as presented in Appendix d-D. Each
sample container will be decontaminated and identified by a unique
sample number. i****ig on field blanks, duplicate samples or trip
blanks win be identified by "FB", WD" or "TB" suffix, respectively.
The lid of each container will be taped shut to prevent any leakage.
Each container will be stored and shipped in a cooler. Each cooler
will be cushioned by vermiculite or other packaging material and at
least two bags of ice will be placed in each cooler (except for coolers
containing asbestos samples). In addition, the cooler will contain the
chain-of-custody form as detailed under Section 6.1 of QAPP Cl. The
coolers will be either shipped or transported personally to the
laboratory maintaining the chain-of-custody.
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SAMPLE OCNIMNERS, M3EIWES AND PRESERVATION

Matrix Test Parameters Sample Bottles and Preservation RBguiranentB

Surface Metals (Total)
Water Organic Volatiles

Organic Extractables^2)
Asbestos

Ground Metals (Total)
Water Metals (Dissolved)

Organic Volatiles
Organic Extractables(2)
Asbestos

Active Metals (Total)
Waste Organic Volatiles
Water Organic Extractables(2)

1 1-Liter HOPE Bottle, Fill to Shoulder 5 ml 1:1 HNO32 40-ML Glass VOA Vials, No HeadspaceC3) Iced to 4°C
2 1-Liter Amber Glass Dottle; Fill to Neck*3) Iced to 4°C
1 1-Liter HOPE Bottle, Fill to Shoulder None
1 1-Liter HOPE Bottle, Fill to Shoulder
1 1-Liter HOPE Bottle; Fill to Shoulder
2 40-ML Glass VOA Vials; No Headspace(3)
2 1-Liter Amber Glass Bottle, Fill to Neck(3)
1 1-Liter HOPE Bottle, Fill to Shoulder

5 ml 1:1 HNO3
5 ml 1:1 HN03
Filtering, Iced
Iced to 4°C
Iced to 4°C
None

1 1-Liter HOPE Bottle, Fill to Shoulder 5 ml 1:1
2 40-KL Glass VOA Vials, No Headspace (3) Iced to 4°C
2 1-Liter Amber Glass Bottles; Fill to Neck*3) Iced to 4°C

Soils/
Sludge

Asbestos 2 8-ounce Glass Jars(3) None

(1) Specific Sample bottles are shown as guidelines; sampling requiring similar bottle materials and
preservation may be combined. Ihe preferred number and size of bottles will be indicated by thelaboratory.

(2) Organic Extractables include full-scan Semi-volatiles, Pesticides/PCB's, PBB's.
(3) Sample bottles will have teflon-lined caps.
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Methodology for PHB Analysis

1.0 Scope and ADD! l
1.1 This method is applicable to the determination of trace amounts of

polybrominated biphenyls (hexa bromo biphenyl) i.e., BP6 (PBB) ingrounduater and surface water samples.
1.2 Method detection limits are Listffri in Table 2 of the SpecialAnalytical Services Contract (SAS) No. 2902-E, of May 1987,

between the U.S. EEA, Region V, Sample Management Office and
dayton Environmental Consultants. Due to the variety of
interferences encountered, the method detection limits may not be
obtainable on all samples. These detection limits will be
adjusted to account for the interferences enountered, required
dilutions, and any variation in sample size.

2.0 Summary of Method
2.1 Extraction, concentration and clean-up using solvents such as

methylene chloride and n-hexane will be done in accordance with
U.S. EPA's method 608, "Organochlorine Pesticides and PCBs",
Federal Register, 49:209, Oct. 26, 1984.

2.2 Ihe compounds will be analyzed by gas chromatography with
capillary column and elecLr.ua capture detector (GC/EC) . Whenunknown samples are analyzed by this method, the identification of
any single peak compound is supported by a second analysis
utilizing a capillary column of different stationary phase
polarity. In the case of a highly complex sample, confirmation of
the analysis is done by gas chronatography/mass spectrametry
(GC/MS) provided the sample is sufficiently concentrated.
Recommended columns and operating conditions are listed elsewhere
(see footnotes in Table 1 of the above-mentioned SAS, No. 2902-E)
in this method.

3.0 Sample Collection. Handling and Preservation
3.1 The samples will be collected in 1-liter amber glass bottles and

sealed with teflon-lined screw caps.
3.2 Samples will be stored in ice and will be refrigerated at 4°C in

the lab until extraction.

4.1 Interferences may be encountered due to a number of sources
including: glassware, solvents, sorbents and the sample itself.
Glassware and supplies will be routinely monitored through the use
of reagent blanks to demonstrate the absence of interferences.
The use of high quality supplies will reduce the occurrence of
interferences.
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4.1 . 1 Glassware (old and new) nust be scrupulously clean. The
glassware is to be cleaned as soon as possible after use. A
rinse with the last solvent used will remove surface traces
of the compounds of interest. The rinse is followed by
scrubbing in hot soapy water. Stubborn stains nay requireNochromix acid cleaning. The glassware is then rinsed withtap water followed by acetone. Prior to its next usage, theglassware will be pre-rinsed with petroleum ether. All
solvents used for cleaning glassware will be discarded.

4.1 .2 Interferences (i.e., aliphatic hydrocarbons) co-extractedwith the sample are nHrnnngari through the use of gelpermeation chranatography and silica gel chrcnatngraphy.
Sane interferences may still exist after this cleanup. These
interferences may be accounted for through the analysis withan alternate miy-pm and/or GC/MS confirmation and the initial
results may be adjusted for the interference.

4 . 1 .3 Sulfide poisons electron capture detectors. Sulfides may be
removed by adding one to three drops of mercury to the
fraction prior to analysis.
NOTE: Mercury is toxic to humans; therefore, handle with
care and dispose of properly.

Apparatus required for extraction, concentration and cleanup will be
the same as described in U.S. EPA Method 608.
Analytical (quaHtation/quantitation) equipment needed are described
below.

5.1 Gas chromatcgraph - Varian 3700 (or equivalent) system capable oftemperature programming and with split/splitless/direct capillary
injector capabilities. This also includes necessary accessories
such as auto sampler (Varian 8000 or equivalent), vials, caps,
septa, electron capture detector, recorder, etc.

5.2 Capillary Columns - Capillary Columns will be the same as
described in item 10, page 2 of the SAS, No. 2902-E.

5.3 Gas cnromatograpn/mass spectrometer (GC/MS) - Hewlett Packard
Model 5985E complete with a model 5840 temperature programmable
gas chromatograph suitable for split/splitless capillary
injection. Mass spectrometer capable of scanning from 45 to 400
amu every second utilizing 70 eV (nominal) electron energy in the
electron impact ionization mode. The Fused Silica Capillary
Column (FSCC) is interfaced directly into the ion source.
Continuous acquisition and storage of mass spectra is obtained
throughout the duration of the gas chromatographic program by a
Hewlett Package model 1000-E Series computer.
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6.0 ExLt-dcMon. Conom^ nation. d
Extraction, concentration and cleanup, etc. for the PCBs/PBBs will bein accordance with the U.S. EPA's OP protocols for pesticides/PCBs asper SOW-7-87-Organics and as described in EPA Method 608 CXP-M,
•̂ Jrganochlorine Pesticides and PCBs", Federal Register. 49:209, Oct.
26, 1984.

7.0 Arvlygi? fry Gas ChromatograDny
7.1 Sample analysis will be carried out using GC/EC.
7.2 Page 2 of item 10 of the SAS, No. 2902-E, summarizes the

recommended capillary columns and operating conditions for theinstrument. Included in the table are estimated retention times
that should be obtained.

7.3 Two microliters will be injected from each standard and sample via
autosampler.

7.4 If the response of any identified compound is greater than that of
the compound found in the standard, a dilution is to be performed
and the sample will be reanalyzed.

7.5 Single peak compounds are to be analyzed on a capillary column of
differing polarity for confirmation. If the sample is highly
complex, confirmation will be performed by GC/MS if the levels are
sufficiently high.

7.6 Confirmation of Positive Results by GC/MS.
7 .6 . 1 Performance criteria for the MS is given in Tables 10 and 11

of the SAS, No. 2902-E.
7.6 .2 Once a week the system is calibrated according to

manufacturer's specifications using Perfluorotributylamine
(PFTBA) . The resulting mass spectrum must meet the criteria
established in Table 11 of the SAS, No. 2902-E.

7 .6 .3 Daily check the GC/MS performance by injecting a 50 ng/ul of
Decafluoro Triphenyl Phospine (DFTPP) and verifying that the
resulting mass spectrum meets the criteria of Table 10 of the
SAS, No. 2902-E.

7 . 6 . 4 Stable isotope Anthracene d10 will be used as the reference
spike. About 20 ng of the standard will be added to each
sample just before injecting onto the GC column.

7 . 6 . 5 Inject 1.0 ul of sample onto the GC column using a 10.0 ul
calibrated needle syringe. Record the volume injected to the
nearest 0.1 ul.

' • 6 .6 If the response of any ion exceeds the working range of the
GC/MS system, dilute the extract and reanalyze.
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7 .6 .7 To qualitatively identify a compound, an extracted ion
current profile for the characteristic ions is obtained.

7 .6 .8 The characteristic ion for the compound must be found to
maximize in the g*q** or within ± 0.05 of the relative
retention time (FRT) . If ooeluticn of interfering components
prohibits accurate assignment of the sample component fromthe total ion chranatograph, the RRT should be assigned byusing extracted ion current profiles for ions characteristic
of the compound of interest.

7 .6 .9 The relative intensities of ions must agree within ±20%
between the standard and sample spectra.

7.6 . 10 Structural isomers that have very similar mass spectra can be
explicitly identified only if the resolution between isomers
is less than 25% of the sum of the two peaks. Otherwise,
structural isomers will be identified as isomeric pairs.

8.0 Q"*]itv Control
8.1 Sample Control
8.1 . 1 The sample batch will consist of 19 samples, one reagent

blank, one matrix blank and two matrix spikes.
8. 1 .2 Cleanup control is intiated at the GPC step and consists of

two GPC blanks and one working standard.
8. 1 .3 All samples will be spiked with known concentrations of

2,4-Dichlorotuluene and Decachlorobiphenyl prior to
extraction. The percent recovery of these compounds
indicates possible problems which may occur during extraction
and clean-up of individual samples.

8 . 1 .4 The GC analysis sprpiencft includes standards, blanks, spikes
and samples of which only standards are considered as known.
There are a mav-itram of ten injections of unknown samples
between standards. If evidence exists that maxtrix is
causing shirts in sensitivity or retention times, the
frequency of standard injections will be increased.

8.2 GC Controls
8.2 . 1 All injections will be performed using an autosarapler. The

injector is modified to perform all injections using the
splitless technique utilizing a 0.7 min valve closure upon
injection of 2.0 microleters.

8 .2 .2 The system is calibrated by using a standard containing
compounds of approximately 75% of their linear range. The
linearily is checked by injecting a low standard at or near
25% of the linear range of each compound. Means and 95%
confidence limits are established for each compound. The
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performance was originally established based on ten
consecutive runs. A m-mimm of seven injections are requiredto adjust calibration. Values for calibration standards most
fall within the 99% confidence limits before the analysis maybe performed. Outliers indicate possible performance
problems which require appropriate action.

8 .2 .3 A known concentration of a,a,2,6-teteu±lorotoluene andtrlchloropropane will be added to every sample prior to GC
analysis. These compounds are used to monitor retention timeshifts, injection problems, and detector response.

8.2 .4 Reference samples containing known concentrations of analytes
will be obtained from U.S. EPA and extracted, cleaned, and
analyzed four times per year.

9.0

9.1 All compounds identified will be quantified by external standard
method. The equation for this calculation is:

Concentration (ug/kg) - Px Cg D Vs

PS

Where: Px - area of the compound in the sample
Ps = area of the compound in the standard
Cg = concentration of the compound in the standard
D = dilution factor for the sampleVs = volume of standard injected
Vx = volume of sample injectedW = mass of the original sample in kg

9.2 Multiple peaks will be similarly calculated
9.2. 1 The analyst must be experienced in recognizing the peak

pattern of the compounds prior to calculations.
9 .2 .2 Select five to ten major peaks from the standard and

calibrate each peak for quantification. If no interferences
are apparent, the average concentration is obtained from the
identified and calibrated peaks with the same retention time
as the standard.

9 .2 . 3 Calibrated peaks which indicate the presence of interference
are not included in the calculation.
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vi 1 results are to be reported in ug/kg. The results may not becorrected for percent recovery, but results will be coded if the
percent recovery fails outside the method validation recovery
range.

10.0 Method Validation
10.1 Method Detection Limit - The method detection limit (MDL) for each

compound will be determined from low level spikes of tap water
using the MDL procedure from Appendix B, Part 136: "Definition andProcedure for the Determination of the Detection Limit", Federal
Register. 49:209, Oct. 26, 1984.

10.2 Precision - The precision will be determined by standards andduplicate matrix spikes. The standards indicate the precisiongenerated by the analysis and the duplicate matrix spikes definethe precision of the extraction, cleanup and analysis.
10.3 Accuracy - Accuracy will be assessed in determining the recovery

of the duplicate matrix spikes.
11.0 Reported Decoction T.limits
11.1 The MDL is the optimal performance of the method. This is not

always obtainable due to variations in sample matrix and
variability in extraction and cleanup which may adversely affect
performance. For these reasons, the laboratory routinely uses
reported detection limits (KDLs) which are generally higher than
the MDLs.

11.2 RDL's for specific comounds may be raised because of interferences
encountered during analysis.

11.3 If the original sample weight differs from 20 grains, the RDL for
all compounds will be adjusted proportionally.
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PROJECT BLMf - 2
i.o

This Quality Assurance Project Plan (QAPP-2) presents the organization,objectives, functional activities, quality assurance (QA) and QualityControl (QA) activities associated with air sampling for lead, total«_fryrnmm and particulate matter with an aerodynamic diameter less than
or equal to 10 micrometers (PM1()) • Its format is the same as QAPP l(Attachment d) , with attempts to avoid repetition. Air sampling is a
part of the P«t*yHai Action being implemented at Johns-Manville
Disposal Area.

2.0 HaJBir EESLKLf ruif
2.1 Background

The Johns-Manville Disposal Area is located in the city ofWaukegan, Illinois, since 1922, all the manufacturing wastes from
the plant have been riigpr>cpd of at the Disposal Area. Some of
these wastes contained encapsulated asbestos, friable asbestos,
and trace amounts of lead, chromium, and other contaminants.
Presently, no acKa«rt-og is being used in manufacturing.
In 1982, this site was included in the National Priorities List.
A P«»n*»ri-iai Investigation (KL) and Feasibility Study (FS) were

by Manville Corporation. Pursuant to the Consent Decreesigned by Manville on rvaranhgr 31, 1987, Manville Corporation will
carry out a Remedial Action.

2.2 Objective and Use of Data
The objective of sampling activities described in this QAPP is to
detect potential ambient air contamination by PM10, lead or
chromium after the establishent of soil cover. For PM^Q sampling,
EPA-apprcved ffl]_o samplers or modified hi-volume samplers, will be
utilized and hi-volume sanplers will be used for lead and chromium
sampling. Data obtained will be used to determine the need for
any contingency measures needed to control and minimize detected
or potential contamination.

2.3 Sampling Schedule
The schedule for sampling activities, is presented in Figure 2 of
the Work Plan. Air sampling will be conducted after thhe
establishment of soil and vegetative cover and every five years
thereafter for a period of 15 years (number of sampling events =
4) . After the 15 years, U.S. EPA will evaluate the need for
further monitoring.
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3.0 PROJECT QRGMHZftncy ftflD KcSKfr* i *i i .1 i TTS
3.1 Oi uanization

The project organization is presented in Figure C2-1.
3.2

Overall project supervision and coordination will be theresponsibility of Johns-Manville Project Ooordinator. He will beresponsible for accomplishing the tasks as per the directives of"Consent Decree11, as well as interacting with and reporting to
U.S. EPA and Illinois EPA (IEPA) .
All project functional responsibilities lie with the Manvillep«narHai Construction Manager (PCM) . Be will be responsible for
overseeing certain project tasks and ensuring theiracconplishment. He will be responsible for reporting the projectprogress to the Johns-Manville Project Coordinator and interacting
with U.S. EPA and IEPA on an as-needed basis.
Overall coordination of on-site sanpling/monitoring activitieswill be the primary responsibility of the Contractor/Consultant
Site Manager (CSM) . The independent Quality Assurance Monitor willbe responsible for reviewing project documents and reports with
respect to their confornance to the quality assurance objectives.
A cxaitractor/laboratory will be identified for field sampling andmeasurement and data assessr"gpfc- Laboratories identified earlierin QAPP-I will be used for sample analysis. U.S. EPA/IEPA
representatives will be notified in advance of all
mordtoring/sampling activities.

The overall QA objective is to develop and implement procedures for
sampling, laboratory analyses, field measurements and reporting that
will provide data to a degree of quality consistent with its intended
use.

4.1 Level of PC Effort
Field blanks, lab blanks, lab duplicates and spike duplicates will
be taken and analyzed to provide a means to assess the quality of
the data resulting from the field sampling and lab analysis
program. Field blank samples will be analyzed to check for
procedural contamination of the samples.
The general level of this QC effort will be a collection of field
blanks and an analysis of one lab duplicate (for lead and chromium
only), and one lab blank for every ten or less investigative
samples collected on-site. One lab matrix spike and one
laboratory matrix spike duplicate will be analyzed for every
twenty or less investigative samples collected.

C2-2



Project Organization

niinou SUM
Protect Coordinator
Kurt 0. NeJbergall

ManvUl,
Piofcct Cooraiiutor

Muvn Ovimpuf. P.E.

U5. EPA R«r*dtal
Pro)e<t Manager

CRPM)
Brad Bradley

US. EPA
Region V
QA Office

Quality Assurance
Monitor/Auditor

(QAM)
ManvUlt
Remedial

Construction Manager
CRCM)

Minville
Plant Coordinator

Contractor/ Consultant
Site Manager

(CSM)

US. EPA CLP and
US. ETA Region V

CPMS/CRL
Field

Operations
Contractor/
Consultant

Staff

Ub
Operations

Subcontractors

Figure C2-1

C2-3



Field blanks for on-site and off-site sampling win be one for
each type of samples per day. Hence, three blanks for on-site and
three blanks for off -site group of locations will be collected.Two field blanks for on-site and one blank for off-site locations
will be analyzed for lead and total chromium. Two field blanksfor on-site and one field blank for off-site locations win beanalyzed for PM10. The number of sanples to be conected and
analyzed are presented in Table C2-A-1 of Appendix C2-A. The QC
level of effort for testing is presented in Table C2-1.
The field instruments win be calibrated as prescribed under U.S.EPA regulations presented in Appendix C2-B. In general, the flowmeasuring device win be calibrated once, before the start of

event.
4.2 Accuracy and Precision

Accuracy and precision requirements of an parameters win be in
accordance with standard requirements for sampling procedures
published by U.S. EPA and presented in Appendix C2-B. The
detection limits for lead and chromium testing will be 0.02 mg per
f nter and the accuracy of lead and chromium measurement from the
filter will be ±10%. Table C2-2 presents the accuracy and
precision criteria for lead and chromium by AAS.

4.3 Oonpleteness . ReDresentativery '̂5 and OcrT|a'ra îlity
The procedures used to obtain the analytical data, as documented
in this QAPP, are expected to be complete, representative and will
provide comparable data. It is expected that the lab chosen for
analysis win provide data meeting QA criteria for 95 percent or
more of all samples tested.

4.4 Facilities and Enuionent
The field sailing equipment win be identified in the sampling
plan (Appendix C2-A) . A laboratory having facilities similar to
those listed under U.S. EPA Contract laboratory Program (CLP) will
be selected for analysis of air samples. The laboratory selectedwill be subject to performance and system audits for
approval/disapproval by the Contract Project Management Section
(CPMS) of the U.S. EPA Revion V, Central Regional laboratory
(CRL).

5.0 SAMPLING
The objectives of sampling procedures is to obtain samples that
represent the environmental matrix being investigated. Procedures to
conect the samples during the project are described in the sampling
plan (attached as Appendix C2-A) , and sampling and analysis procedures
described in 40 CFR 50.12 (attached as Appendix C2-B) .
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Table C2-1
or Tow»1 of Fffort ftar Analvtical Testina

Metals Calibration Blank(AA or AA-Furnace)

Initial Calibration Verification(AA or AA-Furnace)
Continuing CalibrationVerification (AA or AA-Furnace)

Preparation Blank (AA or
AA-Furnace)

Analytical Matrix SpikeAnalysis (AA)

Duplicate Sample Analysis
(AA or AA-Furnace)

laboratory QC Sample Analysis
(AA or AA-Furnace)

Duplicate Injections(AA-Furnace)
Preparation Blank Spike Recovery
(AA-Furnace)

Analytical Matrix Spike Analysis
(AA-Furnace)

Frequency
Each calibration
beginning and end ofeach run, 10% frequency
Daily and each instrument
setup
Beginning and end of each
run; 10% frequency orevery 2 hrs, whichever
is more frequent
One per batch or one per
20 samples received,
whichever is more
frequent
One per case or one per
20 samples received,
whichever is more
frequent
One per case or one per
20 samples received,whichever is more
frequent
One per batch or one per
20 samples received,
whichever is more
frequent
Each sample

One per batch or one per
20 samples received,
whichever is more frequent
Each sample
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C2-2
Accuracy and Ppy îsion ̂ ^ritr?!"̂  ^TT ftp l̂vtical

Ttestino of To^H and Total Chranium

Method J*Y\J+ Omittul Units
AA Flame or Furnace Calibration Blank <O.L.Initial calibration Verification 90-110%Continuing Calibration Verification 90-110%Preparation Blank <O.L.Matrix Spite Analysis 75-125%

Laboratory QC Sample Analysis 80-120%Preparation Blank Spike Recovery 75-125%
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e.o SAMPLE
6.1 Sample HfflY?l̂ ">Q' Shippincf and

U.S. EPA-reccmnended sample handling, shipping and custody
procedures will be followed. After sampling, the filter will beremoved from the sampler, and placed in the filter holder asprescribed by the manufacturer and U.S. EPA, and presented in
Appendix C2-B.
Each sample (filter) will be issued a unique project
identification number.
The protective filter holders will be either hand-carried orshipped to the laboratory in a manner such as to preventdislodging of particulate matter or breakage of the filter
holders.

6.2 Field Documentation
A field logbook will be maintained and the following information
will be recorded:
0 Name and signature of field operator;0 Lot or assigned batch number (or any other identifiable

number) ;0 Date of record;0 Station location and name;0 Use of filter, (i.e. , field blank or test filter) ;
° Condition of sample;0 Sample flow rate at start of sampling period;0 Start time;0 Stop time;
° Sample flow rate at end of sampling period;
° Any specific instructions/a:iiiiit?nts .
A traceability packing slip will be filled out in the field. The
samples will be either hand carried or shipped to the laboratory
for chemical analyses, where the package contents will be compared
to the traceability packing slip (chain of custody) • After the
samples are logged in, they will be placed in suitable storage
areas in the lab.

%

6.3 Pro-ject File
A project file will be maintained by Manville Remedial
Construction Manager which will contain complete project
documentation including project plans, specifications, field
sampling documents, and the analytical data provided by the lab.
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7.0

All field equipment utilized during this project will be calibrated andoperated according to the standard operating procedures as presented in
Appendix C2-B. Calibration of instruments used for the analysis of lead
and total chromium will conform to the procedures in SCW-7-87-Inorganics.

8.0
All samples collected will be analyzed for the appropriate parameterusing U.S. EFA approved procedures, as presented in the Sanpling Plan.
Lead and chromium will be analyzed by atonic adsorption after acidextration using HNC^. fM10 will be analyzed by weighing the filter on
a scientific balance.

9.0 DftIA RbuA î'jLCMr VAT.Tnarrjrn AND
The analytical laboratory will review appropriate laboratory qualitycontrol data to assure the validity of the analytical results provided
to the contractor. Full analytical and QC documentation will beprepared and retained by the laboratory. All raw data generated from
analyses of samples, blanks, duplicates and matrix spikes will be
checked for appliance with QA objectives and reported to the ROVCSM.Where test data have been reduced, the method of reduction will be

in the lab report.
10.0 Df imNAL QC CHECKS

Testing for mefcaig will be performed using methods similar to theanalytical procedures specified in CLP SOW 7-87-Inorganics. The
internal QC procedures associated with testing of these parameters have
been described in Section 4 .0 .

11.0 tmKimflNCE AND SYSTB1 ADDTIS
System audits are performed on a semi-continuous basis as appropriate
throughout the duration of the project. The Contractor/Consultant Site
Manager (CSM) is responsible for supervising and checking that samples
are collected and handled in accordanop with the approved project plans
and that documentation of field work is adequate and complete. The
RCM/CMS is responsible for overseeing that the project performance
satisfies the QA objectives, as set out in this QAPP.
Performance audits of laboratories participating in the CLP or approved
for CLP-type testing are performed in accordance with the procedures
and frequencies established for the CLP by EPA.
The Quality Assurance Auditor is responsible for monitoring and
auditing the performance of the QA procedures listed in this plan. He
will maintain continuous communication with the RCM/CSM. Also,
external audits will be performed by the Contract Project Management
Section (C3MS) of Region V, Central Regional Laboratory (CRL) .
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The Quality Assurance Jfcnitor is respcnsible for the review of workquality and will ensure that quality assurance procedures are being
implemented.

12.0 mbvmnvE MAINTENANCE
Preventive maintenance on all field equipment will be carried out in
accordance with their standard operating procedures and as described inin Appendix C2-B. A routine preventative maintenance program may beby the laboratory for laboratory equipment.

13.0 DftTA ASSESSMENT
The Quality Assurance Monitor/Auditor will review the analyticalresults for rrnpii»iy» with established QC criteria. Any problems
arising during sample collection, packing, shipping or analysis will be
taken into consideration during the data assessment.

14.0 OCRRBCnVE ACTICN
Any non-conformance to the previously established criteria or protocolin equipment, instruments, data, methods, etc. would be immediately
reported to the supervisor and/or task leader. Necessary correctiveaction will be initiated by the Quality Assurance Monitor and
implemented by the Remedial Site Project Coordinator (RSPC) .

i5.o QDAT.TTY ASSURANCE
The complete and correct implementation of this QAPP will be reviewed
by the ROVCSM. Any deviations from this QAPP or any concern arising
during the project requiring significant changes in the QAPP also will
be identified by the ROVCSM. The ROVCSM will propose adjustments
required to Manville Corporation, Project Coordinator and U.S. EPA, and
after approval by U.S. EPA, will ensure their implementation. The QA-
related information will be included in the monthly progress reports to
U.S. EPA and HPA, as applicable. No separate QA reports will be
submitted.

16.0 SAMPLING PLAN
The Ambient Air Sampling Plan for P%Q/ lead and chromium is presented
as Appendix C2-A of this QAPP.
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C2-A.

AMBIENT AIR SAMPLING PLAN
FOR

I«10, IEAD AND TOTAL CHRCMTUM



A EBIEM) MID

1 .0
Ihis sampling plan presents the procedures to be followed duringambient air sampling for parole* ila**** matl^r, lead and total chromium tobe carried cut at the Johns-Manville Disposal Area. Initial samplingis «7ty**ilcd to be nrrriiv-rfrftd after the completion of PcunoHiaT Work and
establishment of vegetative cover en the site, and every five yearstjyafpoafft-j>f for a mip'imiffl period of 15 years (number of sampling events
» 4), as shown in Figure 2 of the Work Plan. After 15 years, U.S. EPAwill evaluate the need for further monitoring. Establishment of
vegetation will be considered adequate after three mowings of planted
grass. Ambient air will be sampled for particulate matter, lead and
total chromium using on-site and off-site locations. Samplecollection, processing, analyses and documentation procedures are
presented in this sampling plan.

2.0 SAMPIE locancus
Air sampling locations should be such that air samples collected are
representative of air quality on and around the Disposal Area. Toaccomplish this, two off-site and five on-site sampling locations have
been selected, as shown in Figures C2-A-1 and C2-A-2. These locations
are the same as proposed for air sampling for asbestos.

3.0
0 PH^o samplers° High volume samplers0 Glass fiber filters
° Portable power generators0 Sampler shelter
° Air flow measurement device (rotameter)
0 Barometer0 Wind vane and Anemometer

4.0 SAMPLING PROCtixiKE
Lead (Pb) and total chromium (Cr) samples will be collected on an 8" x
10" IPM 2000 spectograde filter using a high volume (Hi-Vol) sampler.
The air volume will be between 39 cfm and 60 cfm. The Hi-Vol samplers
will be calibrated and operated in accordance with the procedures
outlined in Appendix C2-B of QAPP 2. Particulate matter with an
aerodynamic diameter less than or equal to a nominal 10 micrometers

will be collected using a PM^Q sampler or modified hi-volume
C2-A-1
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sampler approved by U.S.ERA as a reference or equivalent method. This
EM10 sampler will be calibrated and operated in accordance withmanufacturer's instructions and the procedures outlined in Appendix C2-B. All the samples will be collected over a period of 24+1.0 hours, onthree (3) separate days at each of the seven (7) locations. The field
blanks will be collected for lead and chromium as well as FM10analyses. A filter will be removed from the box of clean filters
(touching only the outer edges of filter) and nlnml in the labelledfilter holder in the field. The number of samples and analyses are
presented in Table C2-A-1. Air tarperature, pressure, wind directionand velocity at each sampling location will be recorded twice daily.Sampling will be "frrfrv-*^ during the dry season and will notimmediately follow a rainfall event, as approved by the U.S. EPA
technical staff.

5.0 SAMPIE AjNATty«fJS AND HKMnT.TTC

PM10

 and lead sample analysis will be carried out as presented inAppendix C2-B. Total Chromium will be extracted from the filter with
nitric acid and the extract will be analyzed by Atomic Absorption
Specfcrcphotometry (AAS). Filters will be handled in a mannerconsistent with those described in Appendix C2-B to maintain sample
integrity.

During collection of air samples, level D personnel protection,
including outer gloves and work boots will be used.

7.0
Proper documentation of sample custody procedures, followed in thefield and in the laboratory, will be maintained for accurate
identification and tracking of each sample filter. A sample number to
designate each sample location and frequency will be used to positively
identify each sample collected.

8.0 SRMPTff EET?5ERvAnON . PACyvTTMS AND
After sampling, the filters will be carefully removed from the sampler
following manufacturer's instructions. Only outer edges of the filter
will be touched. The filter will be placed in a filter holder as
prescribed by U.S. EPA and presented in Appendix C2-B. The protective
filter holders, containing filters, will be either hand carried or
shipped in a manner such as to prevent dislodging of collected
particulate matter or breakage of the filter holders. A chairi-of-
custcdy form will be included in the shipping package.
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•Esble C2-A-1

Field Blanks Test t^"»Y''ioc (filters) T.ah Blank r>ipi
Offsite On Site Off Site On Site Spite Sample

FM10 PB/Cr EM10 Fb/Cr IM10 Eto/Cr IM10 Eb/Cr IM10 Eb/Cr IM10 Fb/Cr

^-'Filters t o 3 3 3 3 6 6 1 5 1 5be ooUecAed
in the field

Filters t o - - - - _ _ _ _ 2 2
be collectedin the lab

Filters t o 1 1 2 2 6 6 1 5 1 5 1 1 4 * 2be analyzed

*Two on-site filters to be spiked for lead
on-site filters to be spiked for chromium
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ENVIRONMENTAL PROTECTION AGENCY REGULATIONS ON NATIONAL
PRIMARY AND SECONDARY AMBIENT AIR QUALITY STANDARDS

1 1V0101

(40 CFR 50; 36 FR 22384, November 25, 1971; as amended by Code of
Renditions, Volume 40, revised as of July 1, 1976; 41 FR 52686, December 1,
FR 46258, October 5, 1978; 44 FR 8220, February 8, 1979; 44 FR 37915s,Jun« 29,
1979; 46 FR 44163, September 3, 1981^7 FR 54899, December 6, 1982,\4*ER 618,
January 5, 1983; 48 FR 2529, January 20, 1983; Corrected by 48 FR 17355, Aakl 22,
1983)

SUtChAfTtl C——All ntOCIAMS
PART 50—NATIONAL PRIMARY AND

SECONDARY AMBIENT AIR QUAL-
ITY STANDARDS
Authority: Sec. 109. Clean Air Act, as

amended 42 U.S.C. 7409.
[Amended by 48 FR 628. January 5. 1 9 8 3 ]
{ SO.l Definition*.

(a) As used In this part, all terms notdenned herein shall nave the meaninggiven them by the Act.(b> "Act" means the Clean Air Act. asamended (42 U.S.C. 1857-18571, asamended by Pub. L. 91-«04).(o -Agency" means tne Environ-mental Protection Agency.(d) "Administrator" means the Ad-ministrator of the Environmental Pro-tection Agency.(e) "Ambient air" means that portionof the atmosphere, external to buildings,to which the general public has accesa.
(O "Reference method" means a methodsampling and analyzing the ambient airfor an air pollutant that is specified as areference method in an appendix to this part.or a method that has been designated as areference method in accordance with Pan S3of this chapter: it does not include a method(or which a reference method designationhas been cancelled in accordance with jS3.llor ^53.16 of this chapter.
(g) "Equivalent method" means a

method of sampling and analyzing the
ambient air for an air pollutant that has
been designated as an equivalent method
in accordance with Part 53 of this chapter
it does not include a method for which an
equivalent method designation has been
cancelled in accordance with § 53 . 1 1 or
§ 5 3 . 1 6 of this chapter.
(h) 'Traceable" means that a local

standard has been compared and
certified either directly or via not more
than one intermediate standard, to a
primary standard such as a NationalBureau of. Standards Standard
Reference Material (NBS SRM). or a

USEPA/NBS-apprbvec Certified
Reference Material (CTLM].
(50.1 (h) added by 48 FR 2529, January
20. 1983]
§50.2 Scope.

(a) National primary and seconda^rambient air quality standards under sec-tion 109 of the Act are set forth in thispart.(b) National primary ambient airquality standards define levels of airquality which the Administrator judgesare necessary, with an adequate inargmof safety, to protect the-public health.National secondary ambient air quality
standards define levels of air qualitywhich the Administrator-Judges neces-sary to protect the public welfare fromany known or anticipated adverse effectsof a pollutant. Such standards are sub-ject to revision, and additional primaryand secondary standards may be promul-gated as the Administrator cfeera neces-sary to protect the public aeaith andwelfare.(c) The promulgation ot national,primary and secondary ara&ler.t airquality standards shall not be consid-ered in any manner to allow signifi-cant deterioration of existing a;r a•.•".!-ity in any portion of any State.(d) The proposal, promulgation, orrevision of national primary and sec-ondary ambient air quality standardsshall not prohibit any State from es-tablishing ambient air quality stand-ards for that State or any portionthereof which are more stringent thanthe national standards.
9 50.3 Reference conditions.

All measurements of air quality ancorrected to a reference temperatureof 25* C. and to a reference pressure ot760 millimeters of mercury ( 1 ,013 .2millibars).
9 50.4 National primary ambient air qual-

ity standards Tor sulfur oxides I sulfur
dioxide).

The national primary ambient airquality standards for sulfur oxides
PuOlljn»o Oy TH£ 3UBEAU OF NATIONAL AFFAIRS INC.. Wianiogton. Q.C. I

measured as sulfur dioxide by the reference method described in Append::
A to this part, or by an equivaler.method, are:(a! 80 micrograms per cubic rne:e(0.03 p.p.m.)—annual arithmetic mear.(b) 365 micrograms per cubic me:s
(0 . 14 p.p.m.)—Maximum 24-hour corcentration not to be exceeded rnorthan once per year.
9 50.5 National secondary ambient a.

quality standard! for sulfur ox ide
(sulfur dioxidei.

The national secondary amb'.ent a:quality standard for sulfur oxicmeasured as sulfur dioxide by Uie re1

erence me;hod described in Append:A to this part, or by any equivaler.method is 1.300 micrograms per cub:
meter (0.5 p.p.m.) maximum 2-houconcentration not to be exceeded mor
than once per year.
9 50.6 National primary ambient air qua

ity standards for paniculate matter.
The national primary ambient, a.

quality standards for particula:matter, measured by the referenrmethod described in Appendix 3 •.
this part, or by an equivalent metric
are:

(a) 75 micrograms per cubic meter
annuai geometric mean.

(b) 260 micrograms per cut
meter—maximum 24-hour concentr
tlon not to be exceeded more th:.
once per year.
9 50.7 National secondary ambient a

quality standards for par. i cu la
matter.

The national secondary ambient a
quality standards for particula
matter, measured by the referer .
method described in Appendix 3this part, or by an equivalent metre
are:-

(a) 60 micrograms per cubic meter
annual geometric mean, is a guide

[S»e. 50.7(«)1



•nd in Anomalous Behavior inTtir»chloromercurate (Hi Submitted for
publication in Ataiotphtn fjiYimnmtnt.
1982.

4. Weit. P. W_ and C. C Gaeke. Fixation of
Sulfur Dioxidt *» Di»ulfitomercurate (HI end
Subsequent Calontnetnc Estimation. Anal
Ch«m_ Z&ma. 195ft.

5. Ephraim, F. Inorganic Chtmistry. P. C L
Tbornt and E. R. Robert*. Ed*. 5th Edition.
Inteneence. 1948. p. 582.

& Lyiet. C. R- F. a Dowllag, and V. J.
Blaochard. Quantitative Oitetmi&ation of
Fonnaldahyd* in tht Paru P«r HundndMillion Concentration Level ]. Air. Poll Cant.
Asaoe, VoL 15(108). 1985.

J. McKet. H. C. R. E. Childen. and 0.
Saenz. |r. CoUaborativt Study of ReferenceMethod for Determination of Sulfur Dioxide
in the Atmosphere (Pararotaniline Method).
EPA-APTD-0903. U.S. Environmental
Protection Agency. Research Triangle Park.
North Carolina 27711. September 1971.

8. Urane. P. J. B. Even*, and C M. Noyes.Tracer Technique* in Sulfur—Air Pollution
lie* Apparatus and Studies of Sulfur

•N^-xide Colonmetnc and Conductometric
Methods. AnaL Chem. 37:1104.1965.

3. Bostrom, C E. The Absorption of Sulfur
Dioxide at Law Concentrations (pphm)
Studied by an Isotopic Tracer Method. Intern.
J. Air Water Poll.. 9:333, 1965.

10. Scaringelli. F. P.. B. E. Saltzman, and S.
A. Frey. Spectrophotometric Determination of
Atmospheric Sulfur Dioxide. Anal. Chem.. 39:
1709.1967.

11. Pate. I. B- B. E. Ammons. C. A.
Swanson. and ]. P. Lodge. Jr. Nitrite
Interference in Spectrophotometric
Determination of Atmospheric Sulfur
Dioxide. AnaL Chem. 37:942.1965.

12. Zurlo. N. and A. M. Criffini.
Measurement of the Sulfur Dioxide Content
of the Air in the Presence of Oxides of
Nitrogen and Heavy Metals. Medicina
Lavoro. 53:330. 1962.

13. Rehme. K. A. and F. P. Scaringelli.
>cl of Ammonia on the Spectrophotometnc•^..termination of Atmospheric

Concentrations of Sulfur Dioxide AnaL
Chenu 47:2474. 1975.

H. McCoy. R. A. D. E. Camann, and H. C
McKee. Collaborative Study of Reference
Method For Determination of Sulfur Dioxide
in the Atmosphere (Pararosaniline Method)
(24-Hour Sampling). EPA-650/4-74-027. U.S.
Environmental Protection Agency. ResearchTriangle Park. North Carolina 27711.
December 1973.

15. Fuerst. R. C. Improved Temperature
Stability of Sulfur Dioxide Samples Collected
by the Federal Reference Method. EPA-&00/
4-76-<n8. U.S. Environmental Protection
Agency. Research Triangle Park. North
Carolina 27711. April 1378.

14 ScaruigcllL F. P. L Bfers. D. Norn*.
and S. Hochheiser Enhanced Stability of
Sulfur Dioxide in Solution. Anal. Chem.
42:1818.1970.17. Martin. B. E. Sulfur Dioxide Bubbler
Temperature Study. EPA-600/4-77-040. US
Environmental Protection Agency. Research
Triangle Park. North Carolina 27711. August
1977.

18. American Society for Testing and
Materials. ASTM Standard!. Water
Atmospheric Analysis. Pan 23. Philadelphia.
Pennsylvania. October 1908. p. 226.19. O'Keeffe. A. E_ and C. C. Ortman.
Primary Standard* for Trace Gas Analysis.
AnaL Chem. 1*760.1968,

20. ScanngeUL F. P. S. A. Frey. end B. £.Saltzman. Evaluation of Teflon Permeation
Tubes for Use with Sulfur Dioxide. Amer. led.
Hygiene A*soc I. 28380. 1967.

21. ScanngeUL F. P. A. E. O'Keeffe. E.Rosenberg. and |. P. BelL Preparation of
Known Concentration* of C«*es and V«purs
With Permeation Device* CtlihutedCravimetncally. AnaL Chem- «:£7V mm.

Z2. A Procedure for Establishing
Traceability of Cas Mixtures to Certain
National Bureau of Standards Standard
Reference Materials. EPA-600/7-81-O10. U.S.
Environmental Protection Agency,
Environmental Monitoring Systems
Laboratory (MD-77J. Research Triangle Park.
North Carolina 27711. January 1981.
Appendix B—Reference Method for the
Determination of Suspended Paniculate
Matter in the Atmosphere (High-Volume
Method)

(Appendix B revised by 47 FR 54899,
December 6, 19821

1.0 Applicability.
1.1 This method provides a measurement

of the mass concentration of total suspended
paniculate matter (TSP) in ambient air for
determining compliance with the primary and
secondary national ambient air quality
standards for paniculate matter as specified
in § 50.6 and i 50.7 of this chapter. The
measurement process is nondestructive, and
the size of the sample collected is usually
adequate for subsequent chemical analyst*.
Quality assurance procedures and guidance
are provided in Part 58. Appendixes A and B.
of this chapter and in References \ and 2.

2.0 Principle.
2.1 An air sampler, properly located at the

measurement site, draws a measured
quantity of ambient air into a covered
housing and through a filter during a 24-hr
(nominal) sampling period. The sampler How
rate and the geometry of the shelter favor the
collection of particles up to 25-30 M-m
(aerodynamic diameter), depending on wind
speed and direction.(J) The filters used are
specified to have a minimum collection

efficiency of 99 percent for 0.3 pirn (OOP!
panicles (see Section 7. 1 .4) .

2-2 The filter is weighed (after moisture
equilibration) before and after use todetermine the net weight (mass) gun. The
total volume of «ir sampled, corrected to EPA
standard condition* (25* C. 760 mm Hg (101kPa)). i* determined from the measured flow
rat* and the sampling tune. The
concentration of total suspended paniculate
matter in the ambient air is computed as themat* of collected parades divided by thevolume of air sampled, corrected to standard
conditions, and i* expressed in nucrogrsm*
per standard cubic meter (pg/std m1}. Forsample* collected at temperatures andpressures significantly different than
standard conditions, these corrected
concentration* may differ substantially fromactual concentration* (nucrograms per actualcubic meter), particularly at high elevations.
The actual paniculate matter concentrationcan be calculated from the corrected
concentration using the actual temperatureand pressure tfnnng the sampling period.3.0 Range.

3.1 The approximate concentration range
of the method is 2 to 750 u-gy$td m1. The
upper limit is determined by the point at
which the sampler can no longer maintain the
specified flow rate due to the increased
pressure drop of the loaded filter. This point
is affected by particle size distr.bu'ion.
moisture content of the collected particles.
and variability from filter to filter, among
other things. The lower limit is determined hy
the sensitivity >•[ the balance (see Section
7.1UJ and by inherent sources of error (see
Section C).

3.2 At wind speeds between 1.3 and 4.5
m/sec (3 and 10 mph). the high-volume air
sampler has been found to collect particles
up to 25 to 50 ̂ m. depending on wind speed
and direction.U) For the filter specified in
Section 7.1. there is effectively no lower limit
on the particle size collected.

4.0 Precision.
4.1 Based upon collaborative testing. ;he

relative standard deviation (coeffic ient of
variation) for single analyst precision
(repeatabi l ity) ot tne method is 3.0 percent .
The corresponding value tor • .r .ter iuborato'-v
precision (reproaur.-.biiity) is 3.7 percen t . iV)

5.0 Accuracy.
5.1 The absolute accuracy of the method

is undefined because of the complex nature
of atmospheric particuicte matter and me
difficulty in determining the "irue"
particuiate matter concentration. This
method provides a measure of particuia:e
matter concentration suitable for the purpose
specified under Section 1.0. Applicability.

6.0 Inherent Sources of t:rar.
6.1 Airflow vcnauon. The weight of

material collected on the filter renreien'.s the
(inl*«ratedl sum of the product of the
instantaneous Cow rate times [he
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instantaneous panicle concentration.
Therefore, dividing this weight by theaverage flow rmti over the sampling period
yields the true paniculate matterconcentration only when the flow rate i»
constant over the period. The error resulting
from a •onconatant flow rate depends on the
magnitude of the instantaneous changes in
the (lot* rate and in the paniculate matterconcentration. Normally, such errors are not
larje. bat they can be greatly reduced by
equipping the sampler with an automatic flow.
controlling mechanism that maintains
constant flow during the sampling period.
Use of a contant flow controller is
recommended.*12 Air volume measurement. IT the flow
rale changes substantially or nonumformly
during the sampling period, appreciable errorin the estimated air volume may result from
using the average of the presampling and
postsampling flow rates. Greater air volumemeasurement accuracy may be achieved by
(1) equipping the sampler with a flow
controlling mechanism that maintains
constant air flow during the sampling
period.* (2) using a calibrated, continuous
Dow rate recording device to record the
actual flow rate during the lamping period
and integrating the flow rale over the period.
or (3) any other means that will accurately
measure the total air volume sampled during
the sampling period. Use of a continuous flow
recorder is recommended, particularly if the
sampler is not equipped with a constant flow
controller.

8.3 Loss of volatile*. Volatile panicles
collected on the filter may be lost during
subsequent sampling or during shipment and/
or storage of the filter prior to the
postsampling weighing.(5) Although such
losses are largely unavoidable, the filter
should be reweighed as soon after sampling
as practical.

5.4 Artifact particulate matter. Artifact
paniculate matter can be formed on the
surface of alkaline glass fiber filters by
oxidation of acid gases in the sample air.
resulting in a higher than true TSP
determination.^ 7] This effect usually occurs
early in the sample period and is a function
of the filter pH and the presence of acid
gases. It is generally believed to account for
only a small percentage of the filter weight
gain, but the effect may became more
significant where relatively small paniculate
weights are collected.

5.5 Humidity. Class fiber filters are
comparatively insensitive to changes in

'At elevated altitudes, the effectiveness of
•uiomatic flow controller! may be reduced because
of t reduction in the maximum sampler flow.

relative humidity, but collected paniculate
matter can be hygroscopic.)*) The moisture
conditioning procedure minimizes but may
not completely elimuuitt error due to
moisture.

6.6 Filter handling. Careful handling of
the filter between the presampling and
postsampling weighings is necessary to avoid
errors due to loss of fibers or particles from
the filter. A filter paper cartridge or cassette
used to protect the filter can minimize
handling errors. (See Reference 2, Section 2].

67 Nonsampled particular matter.
Paniculate matter may be deposited on the
Biter by wind during periods when the
sampler is inoperative. (9) It is recommended
thut errors from this source be minimized by
an automatic mechanical device that keeps
the filter covered during nonsamplingperiods, or by timely installation and
ratneval of filters to minimize the
nouampling periods pnor to and following
operation,

&J Timing errors. Samplers are normallycontrolled by dock timers set to start and
stop the sampler at midnight Errors in thenominal 1.440-min sampling period may result
from a power interruption during the
sampling period or from a discrepancy
between the start or stop time recorded on
the filler information record and the actual
start or stop time of the sampler. Such
discrepancies may be caused by (1) poor
resolution of the timer set-points. (2) timer
error due to power interruption. (3) missetting
of the timer, or (4) timer malfunction. In
general, digital electronic timers have muchbetter set-point resolution than mechanicaltimers, but require a battery backup system
to maintain continuity of operation after a
power interruption. A continuous flow
recorder or elapsed time meter provides an
indication of the sampler run-time, as well as
indication of any power interruption dunng
the sampling penod and is therefore
recommended.6.9 Recirculation of samaler exhaust.
Under stagnant wind conditions, sampler
exhaust air can be resampied. This effect
does not appear to affect the TSP
measurement substantially, but may tesult in
increased carbon and copper in the collected
sample. (10} This problem can be reduced by
ducting the exhaust air well away, preferably
downwind, from the sampler.

7.0 Apparatus.
(See References 1 and 2 for quality

assurance information.)
Note.—Samplers purchased prior to the

effective date of this amendment are not
subject to specifications preceded by (T).

7.1 Filter. (Filters supplied by the
Environmental Protection Agency can be
assumed to meet the following criteria.

Additional ipeoficabons are required if the
sample is to be analyzed caenicaily.)

7.1.1 Sizt: 20J = <U X 23.4 = <X2 ca(nominal 8 x 10 in).
7.1.2 Nominal exposed area: 406.5 ca : (63

in 1].
7.UJ. Material- Class fiber or other

relatively inert, nonhygroscopic material. (8)
7.1.4 Collection efficiency: 99 percentminimum as measured by the OOP test

(ASTM-Z986) for particles of 0.3 HOIdiameter.
7.U Recommended pressure drop range:

42-54 mm Hg (5.6-7.2 kPa| at a flow rate of
U std mj/mtn through the nominal exposedarea.

7.1.8 pfi- 6 to 10. (]]}
7.17 Integrity: 2.4 mg maximum weightloss. (11}
7.U Pinholtx None.
7.1 .9 Tear strength: 500 g minimum for 20

mm wide strip cut from filler m weakestdimension. (See ASTM Test 0828-60).
7.1.10 Brittleaess: No cracks or material

separations after single lengthwise crease.
72 Sampler. The air sampler shall

provide means for drawing the air sample.
via reduced pressure, through the filter at a
uniform face velocity.

7-2.1 The sampler shall have suitable
means to:

a. Hold and seal the filter to the sampler
housing.

b. Allow the filter to be changed
conveniently.

c. Preclude leaks that would cause error in
the measurement of the air volume passing
through the filter.d. (t) Manually adjust the flow rate to
accommodate venations in filter pressuredrop and site line voltage and altitude. The
adjustment may be accomplished by an
automatic flow controller or by « manual
flow adjustment device. Any manualadjustment device must be designed with
positive detents or other means to avoid
unintentional changes in the setting.

Minimum sample flow rate, heavilyloaded filter 1.1 m3/min (39 ft'/mm)."
7.2J Maximum samole flow rate, clean

filter U mVmin (60 ftVmm)."7.Z4 Blower Motor The motor must be
capable of continuous operation for 24-hr
periods.

7.3 Sampler shelter.

It) See note at beginning of Section 7.
"These specifications are m acuul air volume

units: 10 convert to EPA standard air volume units.multiply ihe specifications by (P./P..«;U9S/T; wnere
P. and T are the barometric pressure in mm Hg (or
kP«| and the temperature in K at the sampler, and
P.M is 760 mm Hg (or 101 kPi).
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. Tbi sampler shelter shall:a. Maintain the filter in • horizontalposition »i least 1 m tbovi the samplersupporting surface to that sample air is
drawn downward through the Biter.b, Be rectangular in ih*pt with • gabledrooL similar to the design shown in figure 1.c. Cover tnd prottct th« filter tnd sampler
from preapiuaon tnd othtr weather.d. Discharge exhaust air at least 40 cm from
the sample air inlet.e. Be designed to minimi** the collection of
dust from the supporting surface byincorporating a baffle between the exhaustoutlet and the supporting surface.7 31 Ths sampler cover or roof shalloverhang the sampler housing somewhat, as
shown in Figure 1. and shall be mounted soas to fbrm an air inlet gap between the coverand the sampler housing walls. Thissample air inlet should be approximatelyuniform on all sides of the sampler. Thearea of the sample air inlet must be sized toprovide an effective particle capture airvelocity of between 20 and 35 cm/ sec at therecommended operational flow rate. Thec — lire velocity is the sample air flow rateid by the inlet area measured in atTS-iiocttl plane at the lower edge of thecover. 'Ideally, the inlet area andoperationaJ flow rate should be selected to
obtain a capture air velocity of 25 ±2 cm/sec.

7.4 Flow rau measurement devices.
7.4.1 The sampler shall incorporate a flow

rate measurement device capable of
indicating the total sampler flow rate. Two
common types of flow indicators covered in
the calibration procedure are (I) an electronicmass flowmeter and (2) an orifice or orifices
located m the sample air stream togetherwith a suitable pressure indicator such as a
manometer, or aneroid pressure gauge. A
pressure recorder may be used with an orificeto provide a continuous record of the flow.
Other types of flow indicators (including
rotameters) having comparable precision and
accuracy are also acceptable.

7.4 2. ' The flow rate measurement devicem<ist be capable of being calibrated and read
aits corresponding to a flow rate which is

"rXdable to (he nearest 0.02 atd m'/rnin over
the range 1.0 to 1.8 ltd ra'/mtn.

7.5 Thermometer, to indicate the
approximate air temperature at the flow rate
measurement orifice, when temperature
corrections are used.

7.5.1 flange: -40' to ±50' C (223-323 K\.
733. Resolution: Z* C (2 KV
7.8 Barometer, to indicate barometric

pressure at the flow rate measurement
orifice, when pressure corrections are used.

7.8.1 Range: 500 to 800 mm Hg (66-106
kPa).

7.8.2 Resolution: ~5 mm Hg (0.67 kPa).
7.7 Timing/control device.

77.1 The timing device must bt capable
of starting and stopping the sampler tn obtain
an elapsed ma-time of 24 hr =1 hr (1.440 =60
nun).

7.7.2 Accuracy of tint setting: r JO mm.
or better. (See Section 8JJ.7J Floor rau transfer standard, traceable
to e primary standard. (See Secnon 9.2 1.

74.1 Approximate rang* "LO to 1-8 m1/
7A2 Resolution: OJ32 mVmin.
7AJ Rtproducibilitjr ±2 percent (2 times

coefficient of variation) over normal ranges
of ambient temp«rmrure and pressure for the
stated flow rate range. (See Reference 2.Section i)

7.8.4 Minimum pressure drop at \J stdm'/aurc SO cm HiO (S kPa).
7.4J The flow rate transfer standard must

connect without leaks to the inlet of the
sampler and measure the flow rate of thetotal air sample.7 AS The flow rate transfer standard must
Include a means to vary the sampler flow rate
over the range of 1.0 to 1.8 m'/min (35-64 ft V
min) by introducing various levels of flow
resistance between the sampler and the
transfer standard inlet.

7.&J The Conventional type of flow
transfer standard consists of: An orifice unit
with adapter that connects to the inlet of the
sampler, s manometer or other device to
measure orifice pressure drop, a means to
vary the flow through the sampler unit, a
thermometer to measure the ambient
temperature, and a barometer to measure
ambient pressure. Two such devices are
shown in Figures 2a and 2b. Figure 2a shows
multiple fixed resistance plates, whichnecessitate disassembly of the unit each time
the flow resistance is changed. A preferabledesign, illustrated in Figure 2b. has a variableflow restriction that can be adjusted
externally without disassembly of the unit.
Use of conventional, orifice-type transfer
standard is assumed in the calibration
procedure (Section 9). However, the use of
other types of transfer standards meeting the
above specifications, such as tffe one shown
in Figure Zc. may be approved; see the note
following Section 9.1.

7.9 Filter conditioning environment
73.1 Controlled temperature: between 15"

and 30* C with less than £ 3 " C variation
during equilibration period.
[Corrected by 48 FR 17355 , April 22.
19831

73.2 Controlled humidity: Less than 50
percent relative humidity, constant within r5
percent.

7.10 Analytical balance.
7.10.1 Sensitivity: 0.1 mg.
7.10.2 Weighing chamber designed to

accept an unfolded 20.3 x 25.4 cm (8 x 10 in)
filler.

7.11 Area liyht source, similar to X-rsy
film viewer, to backlight filters for visual
Inspection.

7.12 Numbering device, capabli of
printing identification numbers on the filters
before they are placed ui the filter
conditioning environment, if not numbered bythe supplier.

10 Procedure.(See References 1 tnd 2 for quality
assurance information.)8.1 Number each filter, if not alreadynumbered, near its edge with s uniqueidentification number.

12 Backlight each filter and inspect for
pinholea. particles, and other imperfections:
filters with visible imperfections must not be
used.13 Equilibrate each filter in theconditioning environment for at least 24-hr.

14 Following equilibration, weigh each
filter to the nearest milligram and record thistare weight fWJ with the filter identificationnumber.

8J Do not bend or fold the filler beforecollection of the sample.M Open the shelter snd install a
numbered, preweighted filler in the sampler.
following the sampler manufacturer s
instructions. During inclement weather.
precautions must be taken while changing
filters to prevent damage to the clean filter
and loss of sample from or damage to the
exposed filter. Filter cassettes that can beloaded and unloaded in the laboratory
may be used to minimize this problem
(See Section 6.6).
[Corrected by 48 FR 17355 . April 22.
1983 ]

17 Close the shelter and run the sampler
fur at least S min to establish run-temperature
conditions.

8.8 Record the flow indicator reading and.
if needed, the barometric pressure (P ,1 and
'.he ambient temperature (T i] see NOTE
following step 8.12). Slop the sampler.
Determine the sampler flow rate (see Section
10.1): if it is outside the acceptable range (1.1
to 1.7 m-Vmin [39-60 ft'/mm)), use a different
filter, or adjust the sampler flow rute.
Warning: Substantial flow adjustments may
^fect the calibration of the onfice-typu flow
indicators and may necessitate reculibration.

8.9 Record the sampler identification
information (filter number, sue location ar
identification number, sample date, and
Parting time).

8.10 Set the timer to start and stop
ihu sampler such that '.he sampler runs 24-
hrs. from midnight to midnijht (local tiint:).

[Corrected by 48 FR 1 7 3 5 5 . April 22.
1 9 8 3 )

(T) S«t noi« •! beginning of Section 7.
" These iptcificiiiaru cr* in actual air volume

umu: to convert to EPA tundard air volume units,
multiply the specifications by (PJP«.1[Z9S/T1 wrier*
P. »nd T art the barometric pressure in mm Hg (or
WPol tnd live tempcftuiru in 1C at the sampler, and
P^. 11 76U mm Hg (or 101 WPs).
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8.11 AJ icon »J practical following the

sampling period, run the simpler for at letit 5
nun to again establish run-temperature
conditions*8.12 Record the flow indicator reading
and. if needed, the barometnc Pressure (P ,)and tht ambient temperature IT 4.
Now.—No onsite pretiure or temperature

measurements are necessary if the samplerQow indicator does not require pressure or
temperature corrections (e.g.. a mate
flowmeter)-or if average barometnc pressureand seasonal average temperature Cor the site
are incorporated into the sampler calibration
(tee step 9J.9f. POT individual nfawure and
temperature correction*, the anoietrt
preMure and temperature can be obtained byonsite measurements or from a nearby
weather station. Barometric pressure
readings obtained from airports must be
station pmiure. not corrected to see levelaad may need to be corrected for differencesin elevation between the sampler stti and the
airport. For samplers having flow recorders
but not constant flow controllers, the average
temperature and pressure at the site duringthe sampling period should be estimated from
weather bureau or other available data.

8.13 Stop the sampler and carefully
remove the Miter, following the sampler
manufacturer's instructions. Touch only the
outer edges of the filter. See the precautions
in step 8.8.

8.14 Fold the filter in half lengthwise so
that only surfaces with collected paniculate
matter %re in contact and place it in the filter
holder (glassme envelope or macula folder).

8.13 Record the ending time or elapsed
time on the filter information record, either
from the stop set-point time, from an elapsed
time indicator, or from a continuous flow
record. The sample penod must b« 1.440 r: 60
mm. for a valid sample.

118 Record on the filter information
record any other factors, such as
meteorological conditions, construction
activity, fires or dust storms, etc- that mighi
be pertinent to the measurement. If the
sample is known to be defective, void it at
this nme.

8.17 Equilibrate the exposed filter in tne
conditioning environment for at least 2*-hrt.

8.18 Immediately after equilibration,
reweigh the filter to the nearest milligram andrecord the gross weight with the filter
identification number. See Section 10 for TSPconcentration calculations.

9.0 Calibration.
9.1 Calibration of the high volume

sampler's flow indicating or control device is
necessary to establish traceability of the field
measurement to a primary standard via a
flow rate transfer standard. Figure 3a
illustrates the certification of the flow rate
transfer standard and Figure 3b illustrates its
use in calibrating a sampler flow indicator.
Determination of the corrected flow rute from
the lampier flow indicator. ' i l lustrated in
Figure 3c, is addressed :n Section 10.1

Note.—The following calibration procedure
applies to a conventional onfice-rype flowtransfer standard and an onfice-rype flowindicator in the sampler (tht most commontype*). For samplers using a pressure
recorder having a square-root scale. 3 otheracceptable calibration procedures are
provided in Reference 12. Other types oftransfer standards may be used if themanufacturer or user provides anappropriately modified calibration procedure
that has been approved by EPA under
Section 18 of Appendix C to Part S6 of thischapter.

9-2 C*rt;'/7cof;on of the flow rate transfer
itaadard.9.2.1 Equipment rtqutrtd: Positive
displacement standard volume meter
traceable to the National Bureau ofStandards (such as a Roots meter orequivalent), stop-watch, manometer,
thermometer, and barometer.

9-2.2 Connect the flow rate transfer
standard to the inlet of the standard volume
meter. Connect the manometer to measure
the pressure at the inlet of the standard
volume meter. Connect the orifice manometer
to the pressure tap on the transfer standard.
Connect a high-volume air pump (such as a
high-volume sampler blower) to the outlet
tide of the standard volume meter. See Figure
3a.

9.2.3 Check for leaks by temporarily
clamping both manometer lines (to avoid
fluid loss) and blocking the onflce with a
large-diameter rubber stopper, wide
cellophane tape, or other suitable means.
Start the high-volume air pump and note any
change in the standard volume meter reading.
The reading should remain constant. If the
reading changes, locate any leaks by listening
for a whistling sound and/or retightemng all
connections, making sure that all gaskets are
properly installed.

8.2.4 After satisfactorily completing the
leak check as described above, unciamp both
manometer lines and zero both manometers.

9.2.5 Achieve the appropriate flow rate
through the system, either by means of the
variable flow resistence in the transfer
standard or by varying the voltage to the air
pump. (Use of resistance plates as shown m
Figure la is discouraged because the above
leak check must be repeated each time a new
resistance plate is installed.) At least five
different but constant flow rates, even
distributed, with at least three in the
specified flow rate interval (l.l to 1.7 m'/mm
[39-60 ft Vmm|). are required.

9.18 Measure and record the certification
data on a form similar to the one illustrated
In Figure 4 according to the following steps .

9.17 Observe the barometnc pressure
and record as Pi (item 8 in Figure 4).

9.2.8 Read the ambient temperature in the
vicinity of the standard volume meter and
record it as T. (item 9 in Figure 4).

9.2J3 Start the blower motor, adjust the
Qow. and allow the system to run for at least
1 T"P for a constant motor speed to be
attained.

9.ZJO Observe the standard volume meter
reading and simultaneously start a
stopwatch. Record the initial meter reading
(V,j in column 1 of Figure 4.

9.2.11 Maintain this constant flow rate
until at leut 3 m1 of air have passed through
the standard volume meter. Record the
standard volume meter inlet pressure
manometer reading as &P (column 3 m Figure
4). and the orifice manometer reading as iH
(column 7 in Figure 4]. Be sure to indicate the
correct units of measurement.

9.112 After at least 3mJ of air have
passed through the system, observe the
standard volume meter reading while
simultaneously stopping the stopwatch.
Record the final meter reading (V,) m column
2 and the elapsed time (t) in column 3 of
Figure*.

9.113 Calculate (he volume measured by
the standard volume meter at meter
conditions of temperature and pressures as
V»»V t— V,. Record in column 4 of Figure •».

9.114 Correct this volume to standard
volume (std m1) as follows:

where:
V.u*standard volume. 3td rn*
VM»actual volume measured by the standard

volume meter
Pi = barometnc pressure during calibration.

mm Hg or kPa:
ilP=differennal pressure at Inlet to volume

meter, mm Hg or kPa:
P—a780 mm Hg or 101 kPa:
T.U-Z98K:
T! —ambient temperature during calibration.

K.
Calculate the standard flow rate (std m'/mia)

as fallows:

where:
Qua"standard volumetric flow rate, std mj/

nun
t» elapsed time, minutes.

Record OJM to the nearest Q.01 std nvYmin
in column 9 of Figure 4.

9.115 Repeat steps 9.19 through 9.114 for
at least four additional constant flow rates,
evenly spaced over the approximate range of
1.0 to 1.8 std m'/mm (35-64 ft'/min).

9.119 For each flow, compute

(column 7a of Figure 4) and plot these value
against QM as shown in Figure 3a. Be sure to
use consistent units (mm Kg or kPa) for
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aroraetnc pressure. Dnw the onfic« transfer
andard certification curve or calculate the
icar teitt squares ikopc (ml and intercept
j) of the certification curve:

«mQM-i-b. See Figure* 3 «nd4. A
ertificanon graph should be readable to 0.02
d m'/min.9.2.17 Recalibrate the transfer standard
.inually or ai required by applicable quality
,-ontrol procedures. (See Reference 2.)9.3 Calibration of samattr flow indicator.
Not*.—For samplers equipped with a flow
introlling device, the flow controller mutt

oe disabled to allow flow changes during
:alibration of the sampler's flow indicator, or
e alternate calibration of the flow controller
ven in 9.4 may be used. For samplers using

«n orifice-type flow indicator downstream of
the motor do not vary the flow rate by
djustmg the voltage or power supplied to the
i ^r.
>—! A form similar to the one illustrated

in Figure 5 should be used to record the
-slibration data.

9.3.Z Connect the transfer standard to the
ilet of the sampler. Connect the onfice

manometer to the onfice pressure tap. as
illustrated in Figure 3b. Make sure there are
o leaks between the orifice unit and the
ampler.

9.3.3 . Operate the sampler for at least 5
minutes to establish thermal equilibrium prior

3 the calibration.
9.3.4 Measure and record the ambient

.imperative. T». and the barometric pressure.
Pi. during calibration.

9.3.5 Adjust the variable resistance or. if
pplicable. insert the appropriate resistance
'Ute (or no plate) to achieve the desired flow
rate.9.3.S Let the sampler run for at least 2 mm
o re-establish the run-temperature

uons. Read and record the pressure
jw, across the onfice (iK) and the sampler

flow rate indication (I) in the appropriate
column* of Figure 5. _9.3-7 Calculate VM-KP./P.Jtaarf,) and
determine tht flow rate it standard
conditions (Q^J either graphically from the
certification curve or by calculating Q^ from
tht least square slope and intercept of thetransfer standard's transposed certificationcurvt: Q.a-1/m v'iH(P,/£j(296/T,) - b.
Record the value of QM on Figure 5.
(Corrected by 48 FR 17355. Apnl 211983]

13J Repeat steps 9.3J. 9.3.1 and 9.3.7 forseveral additional flow rates distributed over
a nag* that includes 1.1 to \J std m'/min,9J.9 Determine the calibration curve by
plotting values of the approonate expression
involving L selected from Table 1. against
Qu* The choice of expression from Table 1depends on the flow rat* measurement
device used (see Section 7.4,1) and also on
whether the calibration curve is toincorporate geographic average barometricpressure.!?.) »nd seasonal averagetemperature (TJ for the site to approximateactual pressure and temperature. Where P.and T, can be determined for a site for a
seasonal period such that the actual
barometric pressure and temperature at the
site do not vary by more than r60 mm Hg (8
kPa) from P. or ^1S* C from T.. respectively,
then using P. and T, avoids the need for
subsequent pressure and temperature
calculation when the sampler is used. The
geographic average barometric pressure (PJ
may be estimated from an altitude-pressuretable or by making an (approximate)
elevation correction of -13 mm Hg (-3.48
kPa) for each 305 m (1.000 ft) above sea level
(760 mm Hg or 101 kPa). The seasonal
average temperature (T.) may be estimated
from weather station or other records. Besure to use consistent units (mm Hg or kf a|
for barometric pressure.
[Corrected by 48 FR 17355. Apnl 21
1983)

9.3.10 Draw the sampler calibration curve
or calculate the linear least squares ilope

(m). intercept (b), and correlation coefficient
of the calibration curve: (Expression from
Table 1|- mQ^-t-b. See Figures 3 and S.
Cali bran on curves should be readable to 0.02std mVmin,

9J.11 For a sampler equipped with i flowcontroller, the flow controlling mechanism
should be re-enabled and set to a flow near
the lower flow limit to allow maximum
control range. The sample flow rate snouid beverified at this time with a dean filter
installed. Then add two or more filters to the
sampler to see if the flow controller
maintains a constant flow: this is particularly
important at high altitudes where the range ofthe flow controller may be reduced.

9.4 Alternate calibration of flow-
controlled samplers. A flow-controlled
sampler may be calibrated solely at itscontrolled flow rate, provided that previous
operating history of the samplerdemonstrates that the flow rate is stable and
reliable. In this case, the flow indicator may
remain uncalibrated but should be used to
indicate any relative change between initial
and final flows, and the sampler should be
recalibrated more often to minimize potential
loss of samples because of controller
malfunction.

9.4.1 Set the flow controller for a flow
near the lower limit of the flow rang: to
nllow maximum control range.

9.4.2 Install a clean filter in the sampler
and carry out steps 9.3.2. 9.3.3. 9.3.4. 9.3.0. and
9.3.7.

9.4.3 Following calibration, add one or
two additional dean filters to the sampler.
reconnect the transfer standard, and operate
the sampler to verify that the controller
maintains the same calibrated How rate: this
is particularly important at high altitudes
where the flow control range may be
reduced.

[Append ix B]
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TABLE I EXPRESSIONS FOR PLOTTING
SAMPLER CALIBRATION CURVES

CxBfMMMI
Typ» of •mpitf For actual prtoura For Incorporation of

flow rrtt mMturing and ttmptraturt geographic avtregt prataur* and
•orrtctiont leetonal enrage temperature

Man flowmtttr I
Orifie* and *.wurt
Indicator

Rotamtttr. or orifict and » ! / / " * M ~"prtuurt rtcordtr having I I/ IT—!l̂ ~*
tquart root tcalt*

*Thii tcalt it rtcognizablt by rtt nonuniform diwtiont and it tht mon commonly
availablt for high-voluma umpltrt.

TABLE 2. EXPRESSIONS FOR DETERMINING FLOW RATE
_________DURING SAMPLER OPERATION_________

Cxpration
For UM wtitn geographic

avtragt prtuurt tnd Matonal
Typt of umpltr For actual prttwra avtragt tamptraturt havt

flow ma measuring and tamptretura bt«n Incorporattd into
d«viot oorrtcaont tht atmpltr calibration

Mau flowmtttr
Orifice and prtuurt

indicator
Rotamtttr. or orifict and
prtuurt rtcordtr having
tquart root tcale*

'This tcalt is rtcoqniublt by its nonuniform divisions and istn« most commonly
availablt for high-volumt umpltrt.

C2-8-7 [App«ndir 8]
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Ccic-jlction* of TSP Cji-t crtrrmon
Dnerrv.ne the av«rx$» sampler How

•i'i:i« the sumpl'ng period according to
,'.) l \ or 10 1.2 beioiv
1 F.-r 4 sampler without J continuous
i it irO'r determine ih« »ppropn»ie
««-.in ;o be i«**d from Tablt 2
<(io?.U:ng :o tht on« from Table i used m
*..i 9 Using (hit appropriate expression.
:inr-» Qo, for the initial flow rate from
\mpi*r calibration curve, either
.mlly or from the transposed regression

Appropriate expression from Table 'J|-ril

arly. determine QM. from the final flow
n^. and calculate the average Row QMone-half the sum of the initial and final

i rates..1 ~or a sampler with a continuous
r.^_.Ucr. determine the average flow

• device reading. 1. for the period,
rrmine the appropriate expression from
'c 2 corresponding to throne from T»ble
>d in step 9.3.9. Then using this

..ession and the average flow rate reading.
ermine Q»M from tht sampler calibration
-e. either graphically ot from the
sposed regression equation:

Appropriate expression from Table 21-b l
If the trace shows substantial flow change
mg the sampling period, greater accuracy
; be achieved by dividing the sampling
od into intervals and calculating an

-erage reading before determining Q,,..
10.2 Caiculate the total uir volume

<t
• total air volume sampled, in standard

volume units, std m1/:
.3 average standard flow rate, std mVmm:
sampling time. nun.

Corrected by 48 FR 17355, April II
" •S3!

.0.3 Calculate and report the paniculate
uer concentration as:

TSP< (W,-W, )x iO*

TSP * mass concentration of total suspended
paniculate matter, pg/std m1:

W. •• initial weight of citan filter, g:
W,» final weight of exposed filter, g:
V vriir volume sampled, converted to

standard condition*, std m'.
10"»Lunverjion of g to ̂ g.

10.4 If desirtd. '.he actual paniculate
mat'er ronr.en'.ration (see Section 2.21 can be
calculated as follows:
(TSP|.-TSP(P,/P1-)(298/T,)
where:
(TSPl.»actual concentration at Held

conditions. ng/m>.
TSP •concentration at standard conditions.

pg.'std m1:P.-nerage barometric pressure during
sumpling penod. mm Hg:

P^, - r00 mn Hg (or 101 kPal:
T,-iverage ambient temperature dunng

sampling period. K.
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HIGH-VOtY AIR SAHPtfR CALIBRA1IOH WDRHSMtEl
Si t e location:
Date:
Ca l i b ra t ed By:
Sanpltr Ho. _
transfer std. type:

Baronetrlc Pressure. Pj •• Hg (or kPa)
lenptrature, T, (K) ____________
Serial No. __________________
Serial No.

(t)
P ltd * 76° m M" (°

Option*) :
Average barometric

Seasonal average te

No.

1

?

3

4

S

6

oil
Pressure drop
«cross orif ice

Q(ln) orQ(c«)
of water

r 101 kPa)

pressure: * m

•perature: I *

M=KP)
(X)«.ld(fro* orifice

certification)
std »Vailn

-

1Saapler flow
rate Indication
(arbitrary)

For specific pretsurt
and temperature cor-
rections (see lable 1)

D i

° y'(*)
°-©B

For Incorporation of
average pressure and
seasonal average lt»-
perature (set lablt 1)
Q l

°^3°-^3

l iASt SQUARES CALCUIATIONS

l inear regress ion of Y on X: V * m* » b; t « appropriate expression fro* Table 1; X • Q, l(J-
Slope (•) «• ___ Intercept (b) * ___ Correlation Coef l . (r) = _______

To_tletf£gjne_tubseqiient flow rate during use; X * - (Y-b); ' IH ((appropriate expression fro* lab'lc 2) - b)

r >
o
o
ro

nio3>f
30mOc

(JI-
Figure 5. Example of high-volume air (ampler calibration worksheet ozin
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tortac and Support laboratory.Tnaa«i» Part, Norm Carotin* 27711).
[References 14 and 13 added by 48 FR
1529, January 20. 1983 ]
14. A Procedure for Eiiabliahinf Tractabilltyof Ga» Mixture* to Certain NanonalBureau of Standard* Standard ReferenceMaterial*. EPA-eoo/7-aWJlO. joint

publication by NBS and EPA. Availabltfrom the U.S. Environmental Protection

Acency. Environmental Monitoring
Syittmi laboratory (MD-77]. Research
Tnangli Park. North Carolina 27711. Slay

13. Quality Asiuranct Handbook for Air
Mlution Mttuuftment Sytttms, VolumeU. Ambitnt Air Specific Mtthods. The
U.S. Environacnui Prottctioa Ajency.
Ennronracntal Monitoring SysttnuUborstory. Swearch Trianglt Park.
North Carolina Z71L Publica^on No.EAP-«00/4-r7-<tt7a.

s r •jUMMIM

iitxwninc
•HI MT W Ml

i IV«K* CPT ctfcBitM*

MMICMWUTUI

o

AJPQTDIX G— Rrrrxrxcr Mrntoa rr* THSor LXAA ut SUSPENDED PAR-MATTCR COUXCTED FROM AMU-ore A»
1. Pnnciplt and
1.1 Ambient air suspended paniculateminer is collected on a glass-fiber (liter tor

24 hours using a hign volume air sampler.

The analysis of the 24-hour samples may beperformed for either individual samples orcomposites of the samples collected over acalendar month or quarter, provided thatthe compositing procedure has been approved
in accordance with section 2.8 of Appendix Cto Part 58 of this chapter — .Modt/icationjof methods by users. (Guidance or as-sistance in requesting approval under Section

2.8 can be obtained from Uie address given insection 2.7 of Appendix C to Part 58 of this
chapter.)
(Section 1.1 amended by 46 FR 4 4 1 6 3 .September 3. 1981 1

1.2 jLead In the paniculate milter is sclu-bllized by extraction with nitric *cid(UNO,), facilitated by heat or by a mixture

3-25-83
[Appendix G!C2-3 - 13
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of HNO, and hydrochloric wad (HO) facili-tated By uitrasorucauon.l.l The lead content of the sample LIanalyzed by atomic absorption spectrometryusini an air-acetylene flame, the 283.3 or217.0 am lead attorpuon line, and the opti-mum instrumental condition* recommendedby the manufacturer.1.4 Tbi ultrasorucauon extraction withKNO./UC1 will extract metals other Uianlead from ambient paniculate matter.2. Aanpc, itntitimtt. and lotctr dtueteAlelimit. The value* gvren below are typical ofthe methods capabilities. Absolute valueswill vary for Individual situations dependingon the type o( instrument us*d. the leadline, and operating conditions.2.1 Range. The typical ranee of the
method is 0.07 to 7.3 »g Pb/ra' assuming anupper linear ranee of analysis of 1) *g/mland an air volume of 2.400 ra'2.2 Smniimfg. Typical sensitivities for aI percent change in absorption (0.0044 ab-xorbance units) are 0.2 and 0.5 ug Pb/ml forthe 217.0 ar.d 213.3 nm lines, respectively.2.3 Lower detectable limit (LDL). A typi-cal LDL is 0.07 »< Pb/m1. The above valuef xlrulated by doubling the between-lab-oX^^ry icannard deviation obtained for trielowest measurable lead concentration in acollaborative test of the methocu.t5> An airvolume of 2.400 m' was assumed.3. Interferences. T*o types of interfer-ences art possible: chemical ar.ci light scat-
tering.

3.1 Chtmic&L Reports on the absence (L2. J. 1. it of rhemical interferences foroutweigh those reporting their presence. (6)
therefore, no correction for chemical inter-ferences is given here. If the analyst sus-pects that the sample matrix.is causing achemical interference, the interference canlw verified and corrected for by carrying outtne Analysts with and without the method<•( r,.anrtard additions.! T>32 UK.it scattering. Nonatomic absorp-
tion or light scattering, produced by highconcentrations of dissolved solids in thesasnpie. can produce a significant Interfer-ence, especially at low lead concentrations.' . ' > The interference is greater at the 217.0r:r- 'Uie than at the 253.3 nm Lne. No inter-< :e was observed using the 233.3 amliX—*ith a similar methods;)Uvlit scattenng interferences can. howev-•r. be corrected for instrumental! y. Since.he dissolved solids can vary depending on.he orgin of the sample, the correction mayoe necessary, especially when usinz the217.0 nm line. Duai beam instruments with\ cont.iiuum source give the most accuraterorrecuvn. A less accurate correction can bejotamed by using a nonabsorbtng lead linethat is i . 'Ar the lead analytical line. Infor-mation on use of theje correction tech-niques cm be obtained from instrumentnan'jiaciu.-ers' rnanua.lvIf instrumental correction Is not feasible,the interference can be eliminated by use ofthe ammonium oyrrolidjiecoroodithioate-•nethylisoouiy! Icetone. chelation solvent ex-ractton technique of sample preparation.! i>«. Prccizinn and otai

4.1 The high-volume sarr.&llng procedureused to collect atroient air particular•natter has a between-laboratory relativetandard deviation of 3." percent over thean*e 80 to 125 u«.'m'.t9) The combined ex-
tractinn-analvsis procedure nas ui averagewithin-laboratory relative standard dew
tion of 5 to S percent over the range 1.5 to3 ng PS/ml. and in average between labo-

ratory relative standard deviation of 7 to 9percent over the same range. These vaiuesInclude use of either extraction procedure.4.2 Single laboratory experiments andcollaborative testing Indicate that there isno significant difference in lead recovery be-tween the not and ultrasonic extraction prc-c*4ur*s.U5)3. Apparatus.3.1 Sampling.3.1.1 High-volume sampler. Ose and cali-brate the sampler as described in reference10.3.2 Analysis.3.2.1 Atomic absorption spectrophoto-meter. Equipped with lead hollow cathodeor electrodeiess discharge lamp.3.2.1.1 Acetylene. The grade recommend-ed by the instrument manufacturer shouldbe used. Change cylinder when pressuredrops below 30-100 pstg.3.2.1.2 Air. Filtered to remove panicu-late, od. and water.3.2.2 Glassware. Class A borosillcateglassware should be used throughout theanalysis.5.2.2.1 Beakers. 30 and 130 ml. graduated.Pyrex.5.2.2.2 Volumetric flasks. 100-ml.3.2.2.3 Pipettes. To deliver SO. 30. IS. 8. 4.
2. 1 ml.3.2.2.4 Cleaning. All glassware should bescrupulously cleaned. The following proce-dure is suggested. Wash with laboratory de-tergent, rinse. JooJt for 4 hours in 20 percent( w/w ) HNO,. rinse 3 times with distilled-dcionized water, and dry in a dust freemanner.i.2.3 Hot plate.5.2.4. Ultrasomration water bath, un-hebted. Commercially available laboratoryultrasonic cleaning baths of 450 watts orhigher "cleaning power." I.e.. actual ultra-ionic power output to the bath have be«nfound satisfactory.5.2.3 Template. To aid in sectioning theglass-fiber filter. Set figure 1 for dimen-sions.5.2.8 Ptzza cutler. Thin wheel. Thickness<lmm.5 2.7 Watch glass.5.2.8 Polyethylene bottles. For storage ofsamples. Linear polyethylene gives betterstorage stability than ot.ier polyethylene*and is preferred.

5.2.9 ParafUm "M".' American Can Co..Marathon Products. Nennah. Wis.. or equiv-alent.6. Reagents.S.I Sampling.8.1.1 Class fiber filters. The specifica-tions given below are intended to aid theuser in obtaining high quality filters withreproducible properties. These specifica-tions have been met by EPA contractor!.5.1 .1 . 1 Lead content. The laiolute leadcontent of filters is not critical, but lowvalues are. of course, desirable. tPA typical-ly obtains filters with a lead content of <73jig/filter.It is important that the variation in leadcontent from filter to filter, witrun a givenbatch, be small.5. 1 . 1 .2 Testing.
6.1 . 1 .2 . 1 For large batches of filler;OSOO filters) select at random 20 to 30 fil-ters from a given batch. For small batches( < S O O filters) a lesser numlier of filters may

be taken. Cue one Vx8" stnp from each

fUter anywhere in the filler. Analyze allstnp*, separately, according to the direc-tions in sections 7 and 8.
(.1.1.2.2 Calculate the total lead in rach

filter as

Pb/ml 100
strip"

1 2 s t no s~ f i l t e r

• Mention of commercial products doesnot imply endorsement by the U.S. Environ-mental Protection Agency.

where:
P,-Amount of lead per 72 square inches offilter, ttt.
S.1.1.2J Calculate the mean. FV of thevalues and the relative standard deviation(standard deviation/mean x 100). If the rel-ative standard deviation is high enough sothat, in the analysts opinion, subtraction ofFH (section 10.3) may result in a significanterror in the i*g Pb/m* the batch should Qerejected.
(.1.1.2.4 Por acceptable batches, use the

vaiue of F. to correct all lead analyses (sec-tion 10.3) of paniculate matter collected
using that batch of filters. If the analysesare below the LDL (section 2 .3 ) no correc-
tion is necessary.

8.2 Analysts.
6.2.1 Concentrated US.6 M) HNO,. ACSreagent grade HNO, and com.-nercik.ly avai l-able recustilled HNO, has found >.o have suf-ficiently low lead concentrations.
«.2.2 Concentrated ( 1 1 . 7 ,tf) HC1. ACSreagent grade.
8.2.3 Dlstllled-dt-ionized watrr. (O. I .water).
8.2.4 3 it HNO.. This solution is used inthe hot extraction procedure. To prepare.

add 192 ml of concentrated HNO, to O.I.water in a 1 / volumetric Haste. Shake well.cool, and dilute to volume wan O.I . water.
Cjuiion.' Nitnc acid fumes are toxic. Pre-pare ui a well ventilated fume hood.

8.2.3 0.45 U HNO. This solution is usedas the ovatrtx for calibration standard*when using the hot extraction procedure.To prepare, add 29 ml of concentrated
HNO. to D.I. water in a 1 J volumetnc flasK.
3hUt» well. cooL ar.d dilute to volume withD.L water.

8.2.8 2.8 Ht HNO.-rO to 0.9 M HC1. Thissolution is used In the ultrasonic extract ion
procedure. The concentration of HC1 can oevaried from 0 to 0.9 M. Directions are ?tvenfor preparation of a 2.6 Jf HNO,-0 .9 M HClsolution. Place 167 ml of concentrated HNO,Into a 1 I volumetric fluk and add 77 ml ofconcentrated HCl. Stir 4 to 6 hours, di lute
to nevrly 1 1 with D.I. water, cool to room
temperature, ana dilure to 1 L

8.2.7 0.40 Jf HNO. * X Jf HCl. Thii solu-
tion is used as the matrix for ciiibriujr,
standards when using '.he uitrason.c txinc
lion procedure. To prepare. aJd 26 mi o.'
concentrated HNO,. plus the ml of HCl re-
quired, to a 1 i volumetric .'lisK. Dilute tonearly I I with D.I. waier. cool to room :»m-
pcritare. and dilute to 1 L The amount of
HCl required can be determined from inr
following equation:

77 m l x 0 . 1 5 x
0 . 9

G2-3-environment neooner

[Appendix Gl
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where
y • ml of concentrated HC1 required,x - molantr of SO In a.2.8.0.13 - dlluuon factor in 7J.2.

1.2.1 Lead nitrate. Pb<NO.)v ACS reagentgrade, purity 99.0 percent. Heat (or 4 bounu 120* C and cool in a desiccator.6.3 Calibration suadaros.' 4.3.1 Muter standard. 1000 *g Pb/ml tnKJtCv OitMlre L598 c or PtXNO,), la 0.43 JfHNO, contained tn a 1 I volumetric flaskand dilute to rolume with 0.43 it HMCv6.3.2 Muter staadard. 1000 m Pb/ml laHNO./HC1. Prepare u in 6.3.1 except usethe KNOt/HCl solution tn (.2.7.Store standards in a polyethylene bottle.Commercudly available certified lead stand-ard solutions may also be used.T. .Procedure.T.I Sampling. Collect samples for 24hours using the procedure described In ref-erence 10 with cUss-flber filters meeting thespecifications In 8.1.1. Transport collectedsamples to the laboratory taking care tominimize contamination and loss ofsample ( 16 ) .(7 . 1 corrected by 44 FR 37915. June 29, 1979|
7.2 Sample preparation.7.2J Hot extraction procedure.
7.2.1 . 1 Cut a 3/4 " x 8" strip from the exposedfilter using a template and a pizza cutter asdescribed in Figures 1 and 2. Otter cuttingprocedures may be used.Lead in ambient paniculate matter col-lected on glass fiber filters has been shownto be uniformly distributed across theTilter.'.1." Another study" has shown thatwhen sampling near a roadway, strip positioncontributes significantly to the overallvariability associated with lead analyses.Therefore, when sampling near a roadway,additional strips should be analyzed tominimize this variability.

[7.2. 1 . 1 corrected by 44 FR 3791S. June 29,1979)
7.2.1.2 Fold the strip In half twice andplace in a ISO-mi beaker. Add IS ml of 3 ifHNO. to cover the sample. The acid shouldcompletely cover the sample. Cover thebeaker with a watch glass.7.2.1.3 Place beaker on the hot-plate,contained In a fume hood, and boll tentlyfor 30 nun. Do not let the sample evaporateto dryness. Cauiion.- Nltnc aad fumes aretoxic.
7.2.1.4 Remove beaker from not plateand cool to near room temperature.7.2.1.3 Quantitatively transfer thesample as follows:7.2.1.5.1 Rinse watch glass and sides of

beaker with D.I. water.7.2.1.5.2 Decant extract and rinsings -Intoa 100-nU volumetric flask.
7.2.1.3.3 Add D.L water to 40 ml mark onbeaker, ccver with watch class, and set asidefor a minimum of 30 minutes. This Is a criti-cal step and cannot be omitted since Itallows the HNO, trapped In the filter to dif-fuse into the rinse water.

7.2.LJ.4 Decant the water from the filterInto the volumetric flaak.
TilJJ Rinse niter aad beaker twicewith Di water and add ̂"""r* to volumet-ric fluk until total volume is SO to U ml
7-2.1J.8 Stopper flask and shake vigor-ouatr. Set aside for approximately 3 minutesor until foam has dissipated.
7.2.1.3.7 Brtnc solution to volume withDX water. Mix thoroughly.
7.2.L3.8 Allow solution to settle for onehour before proceeding with analysis.7.2.1J.9 U sample Is to be stored for sub-sequent analysis, transfer to a linear poly-ethylene bottle.7A2 Ultrasonic extraction procedure.
T.2.2.1 Cut a 4V x 8" strip from the ex-poaed niter u described In section 7.2.1.1.
7J.2J Fold the strip in half twice andplace In a 30 ml beaker. Add 13 ml of theKNO./CC1 solution In 6.2.6. The acid shouldcompletely cover the sample. Cover thebeaker with parafUm.
The parafllm should be placed over thebeaker such that none of the parafllm Is tncontact with water In the ultrasonic bath.Otherwise, rtnslnc of the parafllm (sectionT.2-3 \ t) may contaminate the sample.
7.2.2J Place the beaker In the ultrasoni-catlon bath and operate for 30 minutes.
7.2.2.4 Quantitatively transfer thesample as follows:
7.2.2.4.1 Rinse parafllm and sides ofbeaker with 0J. water.
7.2.2.4.2 Decant extract and rlnsincs Intoa 100 ml volumetric flask.
7.2.2.4.3 Add 20 ml DX water to coverthe filter strip, cover with parafllm. and setaside for a minimum of 30 minutes. This is acritical step and cannot be omitted. Thesample Is then processed as in sections

7.2.L3.4 through 7.2,1.5.9.
NOTZ.—Samples prepared by the hot ex-traction procedure are now In 0.45 if HNO,.

Samples prepared by the ultrasorucatlonprocedure are la 0.40 Af HNO, - I Af HCl.I. Analysis.
6.1 Set the wavelength of the monochro-mator at 283.3 or 217.0 run. Set or alienother instrumental operating conditions as

recommended by the manufacturer.
8.2 The sample can be analyzed directlyfrom the volumetric flask, or an appropriateamount of sample decanted Into a sampleanalysis tube. In either case, care should betaken not to disturb the settled solids.
8J5 Aspirate samples, calibration stand-ards and blanks (section 9.2) Into the flameand record the equilibrium absorbance.
8.4 Determine the lead concentration inMC Pb/tnl from the calibration curve, sec-tion 9.3.
8.3 Samples that exceed the linear cali-bration range should be diluted with acid ofthe same concentration as the calibrationstandards and reanalyzed.
9. Calibration.

9.1 Working standard. 20 »g Pb/mL Pre-pared bv diluting 2.0 ml of the masterstandard (6J.1 if the hot acid extractionwas used or 8.3.2 if the ultrasonic extractionprocedure was used) to 100 ml with acid ofthe same concentration as used la preparingthe master standard.
1.2 Calibration standards. Prepare dailyby diluting the working standard, with thesame add matrix, as indicated below. Otherlead concentrations may be used.

Totum* at M Final relume. Concentrationft/ml vortini ml i4 Pti/enlOMMird.nl
0uro
LO
4.0to>

U.O
10.0
M4

1004

100no:oo
100
100
100
100
100
100
100

0
0.1
0.3
0 4o.s
1 .8
1.0
1.0

10.0
W.O

9.3 Preparation of calibration curve.Since the working range of analysis wui
vary depending on which lead tine is usedand the type of Instrument, no one set orInstructions for preparation of a calibration
curve can be given. Select standards (p lusthe reagent blank). Ln the same acid concen-
tration as the sample:, to cover the Imeirabsorption range Indicated by the tn*iru-ment manufacturer. Measure the aosor-bance of the blank and standards u :n sec-
tion 8.0. Repeat until good agreement :s ob-tained between replicates. Plot absorosr,ce
(y-axis) versus concentration In »g Pb/m i(x-axis). Draw (or compute) a straight 1m;
through the linear portion of the curve. Donot force the calibration curve throughzero. Other calibration procedures may sc
used.
To determine stability of the calibrauc:i

curve, remeasure—alternately—one of tr.cfollowing calibration standards for every10th sample analyzed: concentration 1 lu£
Pb/ml: concentration S 10 M« Pb/ml. ifeither standard deviates by more than 5 m-i• •cent from the value predicted by the ca l i-bration curve, recalibrate and repeat Uie
previous 10 analyses.

10. Ca.Lcula.iion.
10 . 1 Measured air volume. Calculate themeasured air volume at Standard Temoera-

ture and Pressure as described in Reference
10.
[ 10 . 1 corrected by 44 FR 37915 . June 29.
19791

10.2 Lead concentration. Calculate lead
concentration In the air sample.

'*/•! I lOQ-a l/ t t n o • t? i t r 'PJ/ ' i Utrl
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wnere:C-Concentration. »g Pb/sm.'.
Mg Pb/ral-Lead eonctntrauon determined

from section 8.100 ml/strip -Total sample volume.
12 stnps - Total usable filter area t" z 9"(ilter • Toul area of one itnp 3/4 z 8"
F.«Lcad concentration of blank filter, ^t.from section 6.1.1.2J.V,r,-Alr volume (ram 10.2.
( 10.2 corrected by 44 FR 37915. June 29,1979)

11. Quality control.H* x 8" ttu* fiber (liter stria* containing80 to 2003 >Lt Pb/stnp <as lead salU) andblank stnps with zero Pb content should beused to determine if the method—u beingused—has any bias. Quality control chartsshould be established to monitor differencesbetween measured and true values. The fre-quency of such •checks will depend on thelocal quality control program.To minimize the possibility of generatingunreliable data, the user should follow prac-tices established (or assuring the quality ofair pollution data. (131 and take part inEPA's semiannual audit program (or leadyses.
><-_^. Trouble shooting.
1. Dunng extraction of lead by the hot ex-traction procedure, it la important to keepthe sample covered so that corrosion prod-ucts—formed on (ume hood surfaces whichmay contain lead—are not deposited in theextract.
2. The sample acid concentration shouldminimize corrosion of the nebulizer. Howev-

er, different nebulizers may require loweracid concentrations. Lower concentrationscan be used provided samples and standardshave the same acid concentration.3. Ashing- of paniculate samples has beenfound, by EPA and contractor laboratories.

to be unnecessary in lead analyses by atomic
absorption. Therefore, this itcp was omittedfrom the method.4. Filtration of extracted samples, toremove paniculate matter, was specificallyexcluded (ram sample preparation, becausesome analysts have observed losses of leaddue to filtration.5. If suspended solids should clog the ne-bulizer during analysis of samples, centri-fuge the sample u rernove the solids.IX Authority.(Sees. 109 and 301(a> . Clean Air Act asamended. (42 C.S.C. 7409. 7M1U)U14. ReSerencu.1. Scott. D. R. et aL "Atomic Absorptionand Optical Emission Analysis of NASN At-mosphrnc Paniculate Samples (or Lead."Cnmr. Set. and Tec*. 10. 877-MO < 1976).2. Skofcrboe. R. K. et at "Monitoring (orLead in the Environment.*' pp. 57-46. De-partment of Chemistry. Colorado State Uni-versity. Fort Colllns. Colo. 80523. Submittedto National Science Foundation (or publica-tions. 1978.

3. ZdrojewskL A. et aL "The AccurateMeasurement of Lead in Airborne Parucu-
latei." Inter. J. Environ. And. Chcm., 2, 83-77( 1972) .

4. Slavin. W.. "Atomic Absorption Spec-troscepy." Published by Intersdence Com-pany. New York. N.Y. US68).
5. Ktrkbnsht, G. P.. and Sargent. M.."Atomic Absorption and Fluorescence Spec-troscopy." Published by Academic Press.New York. N.Y. 1974.
6. Bumham. C. D. et aL. "Determinationof Lead in Airborne Pantculates in Chicagoand Cook County. I1L by Atomic AbsorptionSpectroscopy." Envir. Set and Tech.. 3. 472-47S (1969).
7. "Proposed Recommended Practices forAtomic Absorption Spectrometry."

Book of Standard* pan 30. pp. 1&96-1S08(July 1973).
8. Kotntyohann. S R. and Wen. J. 7T..-CrtUeal Study of the APCD-MISK Extrac-tion System (or Atomic Absorption." AnaLOi*m_ <i 1984-1989(1973).
9. CoUaooranee StuOv of Rtfertn-.c

ttethed for tht Oelfrmination of SiLtpinaid
ParttmUU* in the Atmospntrt (Hiah.Volume HtUiod\ Obtainable from NitionalTechnical InformaUon Sernce. Departmentof Commerce. Pon Roya; Road. Springfield.Va. 22131. as PB-205-a91.

10. "Reference Method for the Detemi.-.a-Uon of Suspended Paruculates in the Atmo-sphere (High Volume Method)." Code ofFederal Regulations. Title 40. Pan SO. Ap-pendix B. pp. 12-16 (July 1 . 1973).
IL Dubois. L- et aL. "The Metal Contentof Urban Air." JAPCA. it n-78 U966>.
12. EPA Report No. SOO/4-77-034. June1977. -Los Angeles Catalyst Study Sympo-' Pace 223.
IX Qvoiirv Xirurence Handbook for Air

Pollution Measurement Svitem. Volurr.t 1 —
fnnetflet. EPA-600/9-7S-005. March ISTo.

14. Thompson. R. J. et aL. "Anaty:ii oi Se-lected Elements in Atmospheric Par-..c'juteMatter by. Atomic Absorption." Xionttc x&-
torption tfncslttter, 3. No. 3, M»y Jur.e
1970.

15. To be published. EPA. QAB EXSL.
P.TP. N.C 27711

16. Quaiitv Assurance Handbook for Air
Pollution Measurement Svitemi. i- j i^meII—Aminent Air Specific Methods. EPA-600.'
4-77/027a. May 1977.
(Corrected by 44 FR 37915. June 29. 1979|
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diameter leu than or equal to • nominal10 micrometers) by:(1) A reference method based on
Appendix | and designate din
. accordance with Part S3 of thai chapter,or (2) An equivalent method designated
in accordance with Part S3 of this
chapter.
§5(L7 [Removed and reeerved]

3. Section 50J is removed antreserved.
4. In Appendix G. reference 10 is

removed and reserved and section 5.1.1
is revised to read as follows:

$.1.1 High- Valuing Sampler. Use and
calibrate the sampler •• deacribed inAppendix B to this Part.

5. Appendix I is added and reserved.
Appendix I' [Reserved]

ft. Appendix} is added to read as
Hows:

Appendix f—Reference Method for the
Determination of Particulate Matter aa
PMie in the Atmosphere

1.0 Applicability.
1.1 This method provides for themeasurement of the mass concentration of

paniculate matter with an aerodynamicdiameter less than or equal to a nominal 10
micrometers (PMi0) in ambient sir over a 24-hour penod for purposes of determiningattainment and maintenance of the primary
and secondary national ambient air qualitystandards for paniculate matter specified In
{ SOA of this chapter. The measurementprocess is nondestructive, and the PMn
sample can b» subjected to subsequentphysical or chemical analyses. Quality
assurance procedures and guidance areprovided in Part SB. Appendices A and B, ofthis chapter and in References 1 and 2.Z& Principle.

-1 An air sampler draws ambient sir st aTtinaiant flow rate into a specially shaped
inlet where the suspended paniculate matter
Is menially separated into one or more size

. fractions within the PMi. size range. Each
size fraction in the PMi0 size range is thencollected on a separate filter over the
specified lampling penod. Th« panicle size
discrimination characteristics (lampling
effectiveness and SO percent cutpomt) of the
sampler inlet are prescribed as performancespecifications in Pan S3 of this chapter.

Z2 Each filter is weighed (after moisture
'•equilibration) before and alter use to
determine the net weight (mass) gam due to
collected PMi*. The total volume of air
sampled, corrected to EPA reference
conditions (25* C. 101.3 kPa). is determined
from the measured flow rate and thesampling tuns. The mass concentration of
PMi« in the ambient air is computed as the

. total masi of collected panicles in the PM*
size range divided by the volume of air
sampled, and 1s expressed in micrograms per
standard cubic meter (ng/std m'). For PMn
samples collected at temperatures and
pressures significantly different from EPA

reference conditions, these correctedconcentrations sometimes differ substantiallyfrom actual concentrations (in micrograms-
per actual cubic malar>. particularly at high '
elevations. Although not required, the actual .PM« concentration can be calculated froortha corrected concentration, using theaverage ambient temperature and barometric
pressure during the sampling period.13 A method based on this principle will
be considered a reference method only if (ajthe associated sampler meets therequirements specified in this appendix andthe requirements in Pan S3 of this chapter.and (b) the method baa been designs ted aa areference method in accordance with Pan S3of this chapter.

10 Rang*.3.1 The lower limit of the mass
concentration range is determined by therepeatability of filler tan weights, assumingthe nominal air sample volume for the• sampler, for samplers having aa automaticfilieT'ciianging nt*^if !TTi there may be no 'upper limit For samplers that do not have anautomatic filter-changing mechanism, the
upper limit U determined by the filter massloading beyond which the sampler no longermaintains the operating flow rate within
specified limits due to increased pressure
drop across the loaded filter. This upper limit
cannot be specified precisely because It Is acomplex function of the ambient panicle sizedistribution and type, humidity, filter type.
and perhaps other factors. Nevertheless, allsamplers should be capable of measuring 24-
hour PMi* mass concentrations of at least 300
pg/std m* while maintaining the operating
Qow rate within the specified limits.40) Precitioa. ''

4.1 The precision of PM» samplers mustbe 5 pg/mj for PMi* concentrations below 60
jtg/m1 and 7 percent for PMi* concentrationsabove 80 ug/m*. as required by Pan S3 of this
chapter, which prescribes a test procedurethat determines the variation in the PM,«concentration measurements of identical
samplers undar typical sampling conditions.Continual assessment of precision via
collocated samplers la required by Pan 58 of
this chapter for PMit samplers used in certainmonitoring networks.

5.0 Accuracy.
5.1 • Because the size of the particles

making up ambient paniculate matter varies
over a wide range and the concentration ofparticles vanes with panicle size, it is
difficult to define the absolute accuracy of
PM>« samplers. Pan S3 of this chapter
provides a specification for the samplingeffectiveness of PMi. samplers. This
specification requires that the expected mass
concentration calculated for a candidate
PMu.sampler when sampling a speofied ''.panicle size distribution, be within ±10
percent of that calculated for an ideal
sampler whose sampling effectiveness isexplicitly specified. Also, the panicle size for
50 percent sampling effectivensis is required
to be 10±O.S micrometers. Other
specifications related to accuracy apply loflow measurement and calibration, filler
media, analytical {weighing) procedures, and
artifact. The flow rate accuracy of PM,,
samplers used in certain momtonng networks
Is required by Pa rt Sfl of this cha p ter to be
assessed periodically via flow rale audits.

OX PouauaJ Sourcfi of Error.
a_i • • Vniftnft pfirnc/fff Volatile particles

collected on filters are often lost during
shipment and/or itorsgt of the filters prior to

• -the post-sampling weighing '. Although
•shipment or storage of loaded filters is
sometimes unavoidable, fillers should berewetghed as soon as practical .to minimi**

•' these losses.
U Artifacts. Positive errors in PM,.

concentration measurements may rasuJt from
retention of gaseous species on filters * '.
Such errors include the retention of sulfur
dioxide and nitric acid. Retention of sulfur_ dioxide oa fillers, followed by oxidation to
sulfata, is referred lo aa artifact sulfatefonpatifln, a p^tftflm*Pnn which increases
with increasing Miter alkalinity '. Little or noartifact sulfata formation should occur using
filters thai meet the alkalinity specification in
section 724. Artifact nitrate formation.
resulting primarily from retention of nitric
add. occurs to varying degrees on many Qlter
types, including glass fiber, cellulose ester,
and many quartz fiber filters k l » * ". Loss
of true atmospheric paniculate nitrate duringor following mnpiing may also occur due to
dissociation or chemical reaction. This
phenomenon has been observed on Teflon*
fillers * and inferred for quaru fiber
fillers "• u. The magnitude of nitrate artifact
errors In PM>» mass concentration
measurements will vary with location and
ambient temperature; however, for most
sampling l<yjti«n«, these errors are expected
lo be small .

4J Humidity. The effects of ambient
humidity on the sample are unavoidable. The
filter equilibration procedure in section 9.0 is
designed to minimize the effects of moisture
on the filter medium.

6.4 Filter Handling. Careful handling of
fillers between presampling and
poslsampling weighings is necessary to avoid
errors due to damaged filters or loss of
collected particles from the niters. Use of a
filter cartridge or cassette may reduce the
magnitude of these errors. Filters must also
meet the integrity specification In secuon
7.2J. ' '
flj flow Rats Variation. Variations in the

sampler's operating flow rate may alter the
.. panicle size discrimination characteristics of
the sampler Inlet. The magnitude of this error
will depend on the senaitiviry of the inlet to
variations In flow rate and on the particle
distribution in the atmosphere during the
sampling period. The use of a flow control
device (secuon 7.1.3) is required to minimize
this error.

6.0 Air Volume Determination. Errors in
. .the air volume determination nay result from.

errors In the flow rate and/or sampling timo
measurements. The flow control dsvica
serves to minimi** errors in the flow rate
determination, and an elapsed time meter
(section 7.1-5) U.rrquired to mimmiT* the

• - error In the sampling time measurement.
7.0 Apparatus.
7.1 PM,, Sampler.
7.1.1 The sampler shall be designed to:
«. Draw the air sample Into the sampler

Inlet and through the particle collection filter
at a uniform face velocity.
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b. Hold uid MI! the filter In • horizontml -

position to thai Mmplt lir ii drawn
downward through thi Qlter. ...

& Allow the filter to be instilled and
removed conTeniently.
d. Protect the filler end Mmpler from

precipitation end prevent insects end other
debris from being sampled. .
e. Minimize lir leak* that would causeerror In the meesurement of the air volumepawing through the filter. . .
f. Discharge exhanst air at a sufficient

distance from the sampler inlet to minimize
the sampling of exhauat air.
e, Minimize, the collection of dust from thesupporting surface. • • . ,
.7.1.2 The sampler shall have a sample airInlet system that, when operated within 4

specified flow rate range, provides particlesize discrimination characteristics meeting all
of the applicable performance specifications 'prescribed in Part S3 of this chapter. The
sampler inlet shall show no significant wind .
direction dependence. The latter requirement
an generally be setisfled by an inlet shape

'thst is circularly symmetrical about a vertical
•*'»• ' ' ' • . . . - . .7.1.3 The sampler shall have a flow ' ' '
control device capable of maintaining thesampler's operating flow rate within the flow
rats limits specified for the sampler Inlet over.'
normal variations in line voltage and filter
pressure drop* .

7.1.4 .The sampler shall provide a meansto measure the total flow rate during the • •sampling period. A continuous flow recorder
Is recommended but not required. The flow
measurement device shall be accurate to ±2 •percent.- • • • • • • • • • • • • • . • -
. T.u -A timing/control device capeble of •"starting and stopping the sampler shall be • '• 'used to obtain a sample collection period of

.3* ±lhr (1.440 ±80min). An elapsed time ~
meter, accurate to within ±15 minutes, shall
be used to measure sampling time. This meterIs optional for samplers with continuous flow
recorders if the sampling time measurement
tbtained by means of the recorder meets the

^±15 minute accuracy specification. "
7.1.6 The sampler shall have an ' •

associated operation or instruction manual as
required by Part 53 of this chapter which
includes detailed instructions on the
calibration, operation, and maintenance ofthe sampler.

7.2 Filters.
7.2.1 Filter Medium. No commercially

available filter medium is Ideal in all respects
for all samplers. The user's goals In sampling
determine the relative importance of various
filter characteristics (e.g., cost ease of
handling, physical and chemical
characteristics, etc.) and. consequently,
determine the choice among acceptable
filters. Furthermore, certain types of filtersmay not be smtable for use with some
samplers, particularly under heavy loading
conditions (high mass concentrations),
because of high or rapid increase in the filter
flow resistance that would exce«d the
capability of the sampler's flow control
device. However, samplers equipped with
automatic filter-changing mechanisms may
allow use of these types of filters. The
specifications given below are minimum
requirements to ensure acceptabil ity of the

fitter medium for measurement of PM» massconcsmtntions. Other filter evaluation
criteria should be considered to meetindividual sampling and analysis objectives.
: _7i2 Collection Efficiency. >99 percent.as measured by the OOP test (ASTM-29M)
with OJ pot particles at the sampler'soperating face velocity.

7i3 Integrity: ±1 »ig/mj (assumingsampler's nominal 24-hour air sample • •volume)- Integrity Is measured as the PM,«concentration equivalent corresponding to
•the average difference between the initialand the final weights of a random sample oftest filters that are weighed and bandiedunder actual or Simula tad samplingconditions, bat have no air sample passedthrough them (I.e. filter blanks). A* a
minimum, we teat procedure must include
Initial equilibration and weighing, installationon u inoperative sampler, removal from the
sampler^ and final equilibration andweig&ing* . - . - • •
. .7 .2 .4 Alkalinity. <2S mlcroequivalents/gram of filter, as measured by the proceduregiven In Reference 13 following at least twomonths storage lit a dean environment (freefrom contamination by acidic gases) st room
temperature and humidity: •
• - 7 j Flow Rat* Tren$fer Standard. The• flow rate transfer standard must be suitable
for the sampler's operating flow rate and
muat be calibrated against a primary flow orvolume standard that Is traceable to theNational Bureau of Standards (NBS). Theflow rate transfer standard must be capableof measuring the sampler's operating flow
rate with an accuracy of ±2 percent '7.4 Filter Conditioning Environment.

•-• '7.4.1 Temperature range: IF to 30* C.
•'- 7.4J Temperature control: ±3* C "7.4J Humidity range: 20% to 45% RH.7.4.4 Humidity control- ±5% RH.
. _7J Analytical Balance. The analytical
balance must be suitable for weighing the ..type and size of filters required by the
sampler. The range and sensitivity required'
will depend on the filter tare weights and
mass loadings. Typically, an analytical
balance with a sensitivity of 0.1 mg is. required for high volume samplers (flow rates
>OJ m'/min). Lower volume samplers (flow
rates <0-5 m'/min) will require a more
sensitive balance.

8.0 Calibration.
8.1 General Requirements.
8.1.1 Calibration of the sampler's flow

measurement device is required to establish
traceability of subsequent flow
measurements to a primary standard. A flow
rate transfer standard calibrated against a
primary flow or volume standard shall be
used to calibrate or verify the accuracy of the
sampler's flow measurement device.

8.1.2 Particle size discrimination by
inertlal separation requires that specific air
velocities be maintained In the sampler's air
inlet syfttem. Therefore, the flow rate through
the sampler's Inlet must be maintainedthroughout the sampling period within the
design flow rate range specified by the

• manufacturer. Design flow rates are specified
as actual volumetric flow rates, measured at
existing conditions of temperature and
pressure (Q.). In contrast mass
concentrations of PM,. are computed using •

flow rales corrected to EPA reference
conditions of temperature and pressure (Q**\-

8-2 Flow Rote Calibration Procedure.
&2.1 PMn samplers employ various type*

of flow control and flow measurement
devices. The specific procedure used for flow
rate calibration or verification will vary
depending on the type of flow controller and
flow indicator employed. Calibration in terms
of actual volumetric flow rates (Q.) Is
generally recommended, but other measures
of flow rale (e.g, Q,«J may be used providedK the requirements of section 8.1 are met The
general procedure given here Is based on -actoal volumetric flow units (Q.) and serves
to Illustrate the steps involved in the
calibration of a PMU sampler. Consult the
sampler manufacturer's instruction manual
and Reference 2 for specific guidance on
calibration. Reference 14 provides additional
information on the uae of the commonly usedmeasures of flow rate snd theirInterrelationships. '

BZ2 Calibrate the flow rate transfer
standard against a primary flow or volume
standard traceable to NBS. Establish a
calibration relationship (e.g.. an equation or
family.(if curves) such that traceability to the
primary standard Is accurate to within 2
percent over the expected range of ambient
conditions (i.e.. temperature) snd pressures)
under which the transfer standard will be
used. Recalibrate the transfer standardperiodically. • • • • - •

«-»?« Following the sampler -
manufacturer's Instruction manual, remove
the sampler inlet and connect the flow rate .transfer standard to the sampler such thai the
transfer standard accurately measures the . .
sampler's flow rate. Make sure there are no
leaks between the transfer standard and the
sampler.

8^.4 Choose a minimum of Ihree flow
'rates (actual m'/min). spaced over the
acceptable flow rate range specified for the
inlet (see 7.1.2) that canoe obtained by _. ..
suitable adjustment of the sampler flow rate.
In accordance with the sampler
manufacturer's instruction manual, obtain or

- verify the calibration relationship between
the flow rate (actual m'/mm) as indicated by
the transfer standard and the sampler's flow
indicator response. Record the ambient
temperature and barometric pressure.
Temperature and pressure corrections to
subsequent flow indicator readings may be
required for certain types of flow
measurement devices. When such corrections
are necessary, correction on an individual or
daily basis is preferable. However, seasonal
average temperature and average barometric
pressure for the sampling me may be
incorporated Into the sampler cal ibration to
avoid daily corrections. Consult the sampler
manufacturer's instruction manual and
Reference 2 for additional guidance.

B? 5 Following calibration, verify that the
sampler is operating at its design flow rate
(actual m j/mm| with a clean filter in place.

IL2.0 Replace the sampler inlet.
9.0 Procedure.
9.1 The sampler shall be operated in

accordance with the specific guidance
provided in the sampler manufacturer's
Instruction manual and in Reference 2. The
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general procedure given hen assume* that
tha sampler's flow r»u calibration is baaedon Dow rates at ambient conditions (QJ and
serve* to illuatraia the sieps involved in lha
operation of t PM* sampler.

BJ Inspect each filler for pinhole*.particlea. and other imperfections. Establish tfiller information record and aasiga an
tiiffflfifift'M"1 number to each filler.9J Equilibrate each filter in themnHiiLiMitng eflviroameiu (MC 7/4) for at least
24 hours. .. .14 . Following equilibration, weigh eachniter tod record ihe preaampliag weight with •ibe Gltar idaaufication number. . '... 9J Install a pceweighad filler in the -Munpiar following the instruction* provided .In ̂ n^ sampler manufacturer's instructional

activity, fire* or dwx storms, etc, that mightbe perunem to the measurement on the filterInformation record.. 945 Transport the exposed sample fillerto the filler conditioning environment as toon 'a* possible (or equilibration end subsequentweighing.9.16 . Equilibrate the exposed filter in thaMfntiMftping environment for at Least 24
hour* trader the same temperature andhumidity conditions used for presamplingfilter equilibration (see 9J). - . . . . . . .

9.17 linrntiHiilthr efter equilibration, • :reweiga the filter end record the •
postsampling weight with the filler

94 Tutu oa tba templar and allow it toestablish rua-taaperature condition*. Record
the (low indicator reading and. if needed, the .
ambient temperature end barometricpressure. Determine the sampler flow rate
(actual m'/min) in arxnfrlanr* with tha
instructions provided in the samplermanufacturer's instruction manual NOTE. —
No onsilc temperature or pressure • - ̂measurements are necessary if the sampler's"!
°Qow indicator does not require temperature
or pressure corrections or if seasonal average
temperature and average barometric pressurefor the sampling site are incorporated into the
sampler calibration (see step B^.4). If
individual or daily temperature and pressurecorrections are required, ambient
temperature and barometric pressure can be
obtained by on-aite measurements or from a

- nearby weather station. Barometric pressurereadings obtained from airports must be
station pressure, not corrected to sea level.and may need to be corrected for differences

- in elevation between the sampling site andthe airport. ' •
' 9J If the flow rate is outside theacceptable range specified by the
manufacturer, check for leaks, and ifnecessary, adjust the flow rate to the
specified setpoint. Stop the sampler.

9.5 Set the timer to start and stop the
. sampler at appropriate times. Set the elapsed
time meter to zero or record the initial meter
reading. .

9.9 Record the sample information (site
- location or identification number, sample
date, filter identification number, and
sampler model and serial number).

9.10 Sample for 24±1 hours.
9.11 Determine and record the average

flow rate (Q.) in actual m'/rain for the
sampling period in accordance with the
instructions provided in the sampler

• manufacturer's instruction manual. Record
the elapsed time meter final reading and. if
needed, the average ambient temperature and
barometric pressure for the sampling period
(see note following step 9.6).

9.12 Carefully remove the filter from the
sampler, following the sampler
manufacturer's instruction manual. Touch
only the oular edges of the filter.

B.I 3 Place the filter in a protective holder
or container (e.g. petn dish. gUssine
envelope, or maoila folder).

9.14 Record any factors tuch as
meteorological conditions, construction

104 The PbU sampler ahall bemaintained in stnct accordance •with the""'"'*"*"~ procedure* specified in thesempler manufacturer's iintnifftioii manual. •*•
' 111 Calculate tha sverage flow rate over -tha sampling period corrected to EPA . . . . . , ' -reference M^^H Î. M Q .̂ When tha •.
sampler's flow tndicalor la calibrated in

• actual volumetric units (Q J. Q,Ma*; • . • : . . . . . . j • , . . - . . . . . _ . -. '
QjiA^QkX^PM/T^r/rtfA/PtM} •' ' •' ~~
where '' "- "*" ' .
QM—average flow rat* al EPA referenc*c?ndTtif>nt, ltd m'/minc "Q>«averag* flow rate al ambient conditions.

m'/mux * '• '?„-average banmetzic pressure during the
sampling period or average barometric•' ' pressure for the sampling site, kPa (or -'. 'mmHg);. . .• .Tmr^ average •mHi»«t temperature during tH*
sampling period or seasonal average
ambient temperature for the samplingsate.K: . .: ' :T««» standard temperature, dffinnd aa 298 K:

Put^standard preaaure, dtfinyj a* 10U kPa
(or 760 mm HgJ. . '

11-2 Calculate the total volume of airsampled as: • '
where . . . •.
VM'total air sampled in standard volume

units, std m*;t» sampling time, min. '
11J Calculate the PM» concentration aa:

PM,.-(W,-WJxlO«/V«
where
PMu«masa concentration of PMi». >ig/stdm':
Wh W,=final and initial weights of filtercollecting PMto particles, g-,
10* <e conversion of g to fig. '
Note.—If more than one size fraction in the

PMit size range is collected by the sampler,
the sum of the net weight gain by each
collection filler (2(W,-WJ] is used tocalculate the PM,. mass concentration.12.0 References.1. Quality Assurance Handbook for
Air Pollution Measurement Systems.Volume L Principles. EPA-600/9-76-005.
March 1976. Available from CERJ. ORD
Publications. U.S. Environmental
Protection Agency, 28 West SL Qair
Street. Cincinnati, Ohio 45268.

2. Quality Assurance Handbook forAir Pollution Measurement Systems,Volume IL Ambient Air Specific
Methods. EPA-600/4-77-027a. May 1377.
Available from CTR1 ORD Publications.U.S. Enviranmentil Prouctioo Agency,
28 West SL dair Street Cincinnati.
Ohio 45288.

3. Clement RJL, and F.W. Karasek.Sample Composition Qangeslh
Sampling and Analysis of Organic ',Compounds in Aerosols. Int). Environ.
Anajyt. Chem, 7:109.137fl.

: 4. L*e, RJL, Jr, and }. Wagman. ASampling Anomaly in the Determinationof Atmospheric Sulfate Concentration.Amer. Ind, Hyg. Aasoc. I, 27^88.1066.
5. AppeL BJU SJA Wall Y. Tokiwa.and M. Haik. Interference Effects ins*™p""fl Particulate Nitrate in AmbientAir. Atmos. Enviroru 13J19.1878.
6. Coutant R.W. Effect ofEnvironmental Variables on Collection

of Atmospheric Sulfate. Environ, Sci.
Technol, 11:873,1977,

7. Spicer. CW, and P. Schumacher. .
Interference in Sampling Atmospheric
Particulate Nitrate. Atmos. Enviroru -
11:873,1977.
. 8. AppeL BJL, Y. Tokiwa, and M.
Haik. Sampling of Nitrates In Ambient
Air. Atmos. Environ, 11283.1981.

& Spicer. CW, and P-M. Schumacher.Particulate Nitrate: Lahoratory and Field
Studies of Major Sampling Interferences.
Atmos. Environ., 13:543,1979.
' 10. AppeL BJL Letter to Lairy Purdue,
U^. EPA, Environmental Monitoringand Support Laboratory. March 18,1982.
Docket No. A-82-37. E-H.

11. Pieraon. WJU W.W. Bracfaaczek.
T.J. Komiski. T.J. Truex and J.W. Butler.
Artifact Formation of Sulfate, Nitrate,
and Hydrogen Ion on Backup Filters:
Allegheny Mountain Experiment ]. Air
Pollut Control Assoo, 30JO, 1980.

12. Dunwoody. CL. Rapid Nitrate Loss
From PMia FUters. J. Air Pollut Control
Aasocx 36:817.1986.
13.HairelL !LM. Measuring the

Alkalinity of Hi-Vot Air Filters. EMSL/
RTP-SOP-QAD-534. October 1985.
Available from the U.S. Environmental
Protection Agency, EMSL/QAD.
Research Triangle Park. North Carolina
27711.

14. Smith. F., P.S. WoolachlegeL R^-C.Rogers, and D.J. Mulligan Investigation
of Flow Rate Calibration Procedures
Associated With the High VolumeMethod for Determination of Suspended

' Particulates. EPA-600/4-78-O47, U.S.
Environmental Protection Agency.
Research Triangle Park. North Carolina

' 27711.1978.
7. Appendix K is added to read as

follows:
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Appendix K—Interpretation of the
National Ambient Air Quality Standard*
for Particular Matter

14 Genera/.
This appendix explains the computations

necasMry for analyzing particulate mattar
data to determini attainment of the 24-hour
and annual standards specified in 40 CFR
504. For the primary and secondarystandards, particulate matter is measured in
the ambient air as PMw (particles with an
serodynemic diameter less than or equal to a
nominal 10 micrometers) by a referencemethod based oo Appeodbc I of this part and
deitf&ated in accordance with Prrt S3 of this
chapter, or by an equivalent method ,
designated in accordance with Part 53/of thischapter. The required frequency of 'measurements hi specified in Part 38 of Ihlschapter.
Several terms need throughout this

appendix most be defined. A "dally value*
for PMra refers to the 24-hour average
concentration of PMn calculated or measured
from midnight lo midnight (local time). Theterm "exeeedancar means a daily value that
Is above the level of the 24-hour standard
after founding to the nearest 10 (ig/m1 (I.e.
values ending In 5 or greater are to berounded up)- The term "average" refers to an
arithmetic mean. All particulate matterstandards are expressed In terms of expectedannual values: expected number of •
exceedances per year for the 24-hour •
standard and expected annual arithmeticmean for the annual standards. The
"expected annual value" is the number
approached when the annual values from-anIncreasing number of yeen are averaged. Inthe absence of long-term trends In emissions
or meteorological conditions. The term "year"refers to a calendar year.

Although the discussion in this appendixfocuses on monitored data, the same
principles apply to modeling data, subject to -EPA modeling guidelines.

2JO Attainment Determinations.
2.1 24-Hour Primary and SecondaryStandards. __ •
Under 40"CFR50.6fa) the 24-hour primaryand secondary standards are attained when

the expected number of exceedances per year
at each monitoring site Is less than or equal
to one. In the simplest case, the number of
expected exceedences at a site Is determinedby recording the number of erceedances in
each- calendar year and then averaging them
over the past 3 calendar yean. Situations in
which 3 years of data are not available and
possible adjustments for unusual events or
trends are discussed in Sections 2-3 and 2.4.
Further, when data for a year are incomplete.
it 1* necessary lo compute an estimated
number of exceedancas for that year by
adjusting th» observed number of
exceedances. This procedure, performed by
calendar quarter, is described in Section 3.
The expected number of exceedances is then
estimated by averaging the individual annualestimates for the past 3 yean.

The comparison with the allowable
expected exceedanca rate of one per year is
made In terms of a number rounded to the
nearest tenth (fractional values equal lo or-
greater than 0.05 are to be rounded up: e-.g_

•n cxcecdanca rate of 1.05 wovld be rounded
to 1.1. which la the lownt rate fornonattainment).12 Annual Primary and Secondary
Standard*. •

Under 40 CFR SO8(b), the annual primaryand secondary standards are attained when
the expected annual arithmetic mean PMt*concentration Is less than or equal lo toelevel of the standard. In the simplest case, the
expected annual arithmetic mean isdetermined by averaging the annualarithmetic mean PM.. concentrations for the
pest 3 calendar years. Because of thepotential for Incomplete data and thepossible lessonaiity la PMw concentrations,the annual mean shall be calculated byavenging the four quarterly means of PMn, concentrations within the calendar year. The
' formulas for calculating the annual arithmeticmean axe given in Section 4. Situations lawhich 3 years of data are not available and
possible adjustments for unusual events ortrends are discussed In Sections 13 and 2.4.The expected annual arithmetic mean Is
rounded to the nearest 1 pg/m* beforecomparison with the annual primary
standard (fractional values equal to or
greater than 04 are to be rounded up).2J Data Requirement*.

40 CFR 56.13 specifies the required'minimum frequency of sampling for PM,.. For• the purposes of making comparisons with the
paniculate matter standards, all data
produced by National Air Monitoring
Stations (NAMS). State and Local Air
Monitoring Stations (SLAMS) and other sites
submitted to EPA in accordance with the Part
58 requirements must be used, and aminimum of 75 percent of the scheduled PMi. •samples per quarter are required.

To demonstrate attainment of either the
annual or 24-hour standards at a monitoring
site, the monitor must provide sufficient data
to perform the required calculations ofSections 3 and 4. The amount of date
required varies with the sampling frequency.
data capture rate and the number of years ofrecord. In ail cases. 3 years of representative .
monitoring data that meet the 73 percent
criterion of the previous paragraph should heutilized, if available, and would suffice. More
then 3 yean may be considered, if all
additional representative yean of data
meeting the 73 percent criterion ate utilized.
Data not meeting these criteria may also
suffice to show attainment: however, such
exceptions will have to be approved by the
appropriate Regional Administrator in
accordance with EPA guidance.

There are less stringent data requirements
for showing that a monitor has failed an
attainment test and thus has recorded a
violation of the particulate matter standards.
Although it is generally necessary to meet the
minimum 75 percent data capture
requirement per quarter to use the
computational formulas described In Sections
3 and 4. this criterion does not apply when
less data is sufficient to unambiguously
establish nonattainment. The following
examples illustrate how nonattainment can
be demonstrated when a site fails to meet thecompleteness criteria. Nonattainment of the
24-hour primary standards can ba established
by (a) the observed annual number of

exceedences (e.g. four'observed exceedances
in a single year), or by (b) the estimated
number of exeeedancei derived from the
observed number of sxcsedances and the
required number of scheduled samples (e.g.
two observed exceedances with every other
day sampling). Nonattainrnent of the annual
standards con be demonstrated on the basis
of quarterly mean concentrations developed
from observed data combined with one-half
the minimum detectable concentrationsubstituted for missing values. In both cases,
expected annual values must exceed the
levels allowed by the standards.2,4 Adfusuntnt for Exceptional EvtnU
and Trends.

An exceptional event li an uncontrollable
event caused by natural sources of
paniculate matter or an event that is nol
expected to recur at a giren location.
Inclusion of such a value in the computation
of exceedances or avenges could result In
Inappropriate estimates of their respective
expected annual values. To reduce the effect
of unusual events, more than 3 yean of
representative data may be used.
Alternatively, other techniques, such as the
use of statistical models or the use of
historical data could be considered so that
the event may be discounted or weighted
according to the likelihood that it will recur.
The use of such techniques Is subject to the
approval of the appropriate Regional
Administrator in accordance with EPA
guidance.In cases where long-term trends in
' emissions and air quality are evident
mathematical techniques should be applied
to account for the trends to ensure that the
expected annual values ire not
Inappropriately biased by unrepresentative

• data. In the srmplest case, if 3 years of data
are available under stable emission
conditions, this data should be used. In the .
event of a trend or shift in emission patterns.,
either the most recent representative yearfs)
could be used or statistical techniques or
models could be used in conjunction with
previous years of data to adjust for trends.
The use of less than 3 years of data, and any
adjustments are subject to the approval of the
appropriate Regional Administrator in
accordance with EPA guidance.

3.0 Computational formulas for the 24-
hour standard.

3.1 Estimating Excerdancei for a year.
If PMn samolingis scheduled less

frequently than every day. or if some
scheduled samples are mused, a PM.o value
will not be available for rich day of the year.
To account for the possible effect of
incomplete data, an adjustment must be
made to the data collected at each monitoring
location to estimate the number of
exceedances in a calendar year. In this
adjustment, the assumption Is made that the
fraction of missing values that would have
exceeded the standard level is identical lo
the fraction of measured values above this
level. This computation is to be made for all
sites that are scheduled to nonitor
throughout the entire year and meet the
minimum data requirements of Section 2.3.
Because of possible seasonal Imbalance, this-
adjustmenl shall be applied on a'quarterly '
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basis. Tht c*iimit« of tht expected numberof exceedance* for tht quarter n equal lo the
obMrvtd number of exceedance* plu* anincrement associated with (he muting data.
Tha following formula tniui bt used for thei*
computations:

e,-v, + [(v./ivJx(N.-ivJ|-v,xlVn, [if

where
a,—the estimated number of exceedances for

calendar quarter q.
v,-lha ob»«rvtd number ofexceedances for

calendar quarter q,
N,—the number of days in calendar quarterq.rv, - (he number of dayi in calendar quiuier q

with PMi*. and
.—the index for calendar quarter, q-1. 2. 3 or

4.
The eitimated number of excaedances for a

calendar quarter must be rounded to the"eareit hundredth (fractional value* equal to
greater than QMS must be rounded up).••^Tbt estimated number of exceedances for

the yean. e. i« the turn of the estimates for
each calendar quarter.

If the eiiimated exceedances for the other 3
calendar quarter* in the year were 130. 0-0
and 0-0. then, using formula [Z\, toe estimated
number of exceedanca* for the year is
2-Jo+UO+a.O+aO which equals <LM or 4.7.
If no excetdancea were observed for the 2
previous year*, then the expe.;ed number of
exceedances i* estimated by (I/
3) x (4.7+0+0) - 1J7 or 14. Since U exceed*
the allowable number of expected
•xcaedances. this monilonng site would fail
the attainment test.
Example 2

In this example, everyday sampling we* . .
initiated following the first observed
exceedanca a* required by 40 CFR { 54.13.
Accordingly, the first observed exceedance
would not be adjusted for incomplete
sampling. During the next three quarters. 1-2
exceedance* were estimated. In (hi* case, the
estimated exceedances for the year would be
1.0+1.2+00+00 which equals ZJ. If, as
before, no exceedance* were observed for
the two previous years, then the estimated
exceedance* for the 3-year period would
then be ( 1/3)X (2J+OO+OJ3J-O7, and the

monitoring site would oat fail the attainmenttest
3-2 Adjuttmwiu for PJon-SchtduledSampling Day*.
U a systematic sampling schedule is used

and sampling is performed on days inaddition to the day* specified by the• systematic sampling schedule. «.g_ duringepisodes of high pollution, then an
adjustment must be made in the formula forthe estimation of exceedances. Sucjt anadjustment 1* needed to eliminate the bias inthe estimate of the quarterly and annualnumber of •^*T+dim»r thet would occur ifthe chance of an exceedanca Is different forscheduled than for non-scheduled day*, aswould be the case with episode sampling.The required adjustment treats thesystematic sampling schedule as a stratifiedsampling plan, If the period from onescheduled simple until the day preceding thenext scheduled sample i* defined a* asampling stratum, then there is one stratum -for each scheduled sampling day. An averagenumber of observed exceedancas i* .computed for each of these sampling strata.With nonschcduled sampling day*, the
estimated number of exceedances is defined

e- —— e,
,-1 12) «,-<rVmJx 1 - 1 - C3]

The estimated number of exceedances for a
single year must be rounded to one decimal
place (fractional values equal to or greater
than 0.05 are to be rounded up). The expected
number of exceedance* la then estimated by
averaging the individual annual estimates for
the moat recent 3 or more representativeyears of data- The expected number of
exceedances must be rounded to one decimal
place (fractional values equal to or greaterthan 0.05 are to be rounded up).
The adjustment for incomplete dau will
it be necessary for monitoring or modeling
la which constitutes a complete record, i.e.

jdS daya per year.
To reduce the potential for overestimating

the number of expected exceedances. the
correction for missing data will not be
required for a calendar quarter in which the
first observed exceedance has occurred it (a)
there was only one exceedance in the
calendar quarter, (b) everyday sampling is
subsequently initialed and maintained for 4
calendar quarter* in accordance with 40 CFR
f &8.13 and (c) data capture of 75 percent U
achieved during the required period of
everyday sampling. In addition, if the first
exceedance is observed in a calendar quarter
In which the monitor is already sampling
every day. no adjustment for missing data
will be made to the first exceedance if a 75
percent data capture rate was achieved in the .
quarter in which it was observed.
Example 1

During a particular calendar quarter. 39 out
of a possible 92 samples were recorded, with
one observed exceedance of the 24-hour
standard. Using formula (Ij. the estimated
number of exceedances for the quarter is
e, -1X 92/39 - 2.359 or 2J8

where
e, m the estimated number of exceedances for

the quarter.
N,» the number of days in the quarter,
m, —the number of strata with samples

during the quarter,
v, — the number of observed exceedances in

stratum (. and ;k,» the number of actual samples in stratum j.
Note that if only one sample value Isrecorded in each stratum, then formula (3)

reduces to formula (1|.
Example 3

A monitoring site sample* according to a
systematic sampling schedule of one sample
every a days, for a total of IS scheduled
samples in a quarter out of a total of 92
possible sample*. During one 6-day penod.potential episode level* of PMi. were
suspected, so S additional samples were
taken. One of the regular scheduled samples
was missed, so a total of 19 samples in 14
sampling strata were measured. The one S-
day sampling stratum with B samples .
"recorded 2 exceedances. The remainder of
the quarter with one sample per stratum
recorded zero exceedances. Using formula
[3], the estimated number of exceedances for
the quarter is
e. = (92/14)X (2/6+0+ . . . +0 ) = 2.19

4.0 Computational Formulas for Annual
Standards.

4.1 Calculation of the Annual ArithmeticMean.
An annual arithmetic mean value for PMio

is determined by averaging the quarterly
means for the 4 calendar quarters of the year.

-The following formula is to be used for
calculation of the mean for a calendar
quarter

X.-(l/nJx —— x,

where
x^= the quarterly mean concentration for

quarter q. q »1. 2. 3. or 4.
n,™ the number of samples in the quarter,

and
"x,« the ith concentration value recorded in

the quarter.
The quarterly mean, expressed in fig/m*.

must be rounded to the nearest tenth
[fractional values of OJJ5 should be rounded
up). ;.The annual mean is calculated by using the
following formula:

is)

where
T»the annual mean, and
x, —the mean for calendar quarter q.

The average of quarterly means must be
rounded to the nearest tenth (fractional
values of 0.05 should be rounded up).

The use of quarterly averages to compute
the annual average will not be necessary for
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awiitoriog or modeling, data which results ia

, i complete record. Le- 389 dayi p«r year.The expected annual mean i* estimated a»
the avenge of three or more annual means. •
This raellUyear estimate, expressed hi pig/m*.•halt be rounded to the nearest integer for
companion with the annual standard - >
(factional valuea-of QJ should be rounded- •,

' ' "

4.2 Adjustments for Non-scheduledSampling Day*. • • ' • " ' • • ' " • • • • - ' . - • r
An adjuatimnt In lha calculation of the / •umnainnaaiaaacdcd'lftatnpUngir • ' - • / • . •

performtd oa dayt in addition t»th»dajr»- . . . . •ipadfiad by the tyttamatio tanpliny— ,'--- —' ichedulft. For tha> aama rtaaona given iatha : .ditcnsaion of estimated exceedances (Section3^), the quarterly averages would ba . '_
calculated by ntlng the following formula:

Using fommla f4|, the gnarrerty meana ere
calculated, for each calendar quarter: II the

" quarterly mnna are tt.4.7SJ. S2.1, and VIZ
pg/m *. then th« animal means it

- OUSorBSJ

Tt, m the quarterly mean concentration for '. quarter q.q—12.1 or 4.•x,—the ith concentration value recorded hi•U'ltuBt|, •• • • ' - • • • . . ! »

————
l - t- l-1 .

k,«tbe number of actual samples tn stratum (.
andre,—(h« number of strata with data irr the
quarter.

II one sample value is.ncorded In each
stratum, formula (6| reduces to a simple
arithmetic average of the observed values is
described by formula |4f.

'ExampltS
During one calendar quarter. 0observations were recorded. These samples

were distributed among 7 sampling strata,with 3 observations in one stratum. The
concentrations of the 3 observations in thesingle stratum wen 202.242. and 180 ug/ra*.The remaining 8 observed concentrations
were 55.88.73.92.120. and 1SS ̂ g/m'.Applying the weighting factors specified informula (flj. the quarterly mean is

W
•''Although 24-hoor measurements are •

• rounded to the nearest 10 pg/mj for
determinations of •exceedances of the 24-hour
standard, note that these values are rounded

- to the nearest 1 pg/m9 for the calculation of
.. means. .'

[FR Doc. 87-13707 Tiled B-OO-S7>. 8:45 amj
anxiMQ cooi
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QOAIITY ASSURANCE FHQOBCT PIAN- 3

•mis Quality Assurance Project Plan (QAPP-3) presents the organization,objectives, functional activities, quality assurance and qualitycontrol activities *««reiat-<ri with ** * • sampling for asbestos at the
Johns-Manville Disposal Area. Air sampling is a part of the RemedialAction being implemented at the Johns-Wanville Disposal Area. Airsampling is planned before, during and after p»noH<ai Construction.
The Quality Assurance Project Plan for airborne asbestos sampling afterRemedial Construction is an abridged and me^AifiaA version of the SampleQ'jflll ̂ fry AssurancB Project Plan us^d during the October 1984 asbestos

sampling during investigation.

2.0 PROJECT nFSt-
2.1 Background

Ihe Johns-Manville Disposal Area is located in the City of
Waukegan, Illinois. Since 1922, manufacturing wastes from the
plant have been disposed of at the Disposal Area. Some of thesewastes nprrt-a'inad onrggpsnl̂ fr*^ agi »t>st 'os, friable asbestos and trace
amounts of lead, chromium and other contaminants. Presently, no
asbestos is being viyj in
In 1982, this site was included in the National Priorities List.
A Rpmf»1ia1. Investigation and Feasibility Study were conducted by
Manville Corporation. Pursuant to the Consent Decree signed byManville on pprpnfrpr 31, 1987, Manville Corporation win carry out
a Remedial Action.

2.2 Objectives and Use of Data
The primary objectives of air sampling activities described in
this QAPP are to detect ^ghogfrog in ambient air before and during
the initial phases of Remedial Construction and after
establishment of a soil and vegetative cover.
Different sampling activities at different times are proposed to
achieve the objectives mentioned above, as follows:

2.2. 1 Air Sampling for Asbestos Before Starting Remedial
Cons truction ;
Ambient air sampling for asbestos will be conducted before
the start of Remedial Construction (i.e. before the start of
grading activities) for a period of five days to estimate the
existing on-site air quality. Five (5) samples (one on each
day) will be selected for TEM asbestos analysis based on
predominant wind direction.
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The data obtained from this sampling event will indicateexisting, on-site, airborne asbestos concentrations, if any.

Initial phases of PcmarHai Construction work involve site
clearing, grading and smoothing, and placing the first layerof a sand/soil cover on the Disposal Area. During theseinitial phases, perimeter air monitoring/sampling forasbestos will be «•**** v-frort. This perimeter air sampling will
involve 24-hour sampling on all working days.
A short duration, concurrent perimeter air sampling also willbe nffrrfryrt-jafi which will involve sampling for 4 -8 hours every
work day.
Data obtained from short duration sample analyses (by PCM
method) will indicate the air quality downwind of the
construction activities and will be the basis for selection
of perimeter air samples to be analyzed by TEM. The shortduration sample location with the highest loading will
determine which perimeter sample will be tested by TEM.
Data obtained from analysis of selected perimeter air samples
(24-hour sample) by TEM will be evaluated within 24 hours ofthe receipt of the data (data turn around time for TEM is 7to 10 days) and will be used to indicate any potential threat
to the surrounding environment due to ongoing RemedialObstruction. Also, this data will be utilized to determine
the need for additional dust suppressing measures, if any, tobe implemented during ppmediai Oonstruction. All such data
will be available for inspection on site.

2 .2 .3 Ajiir ̂ fonitoring for Agtv>gtos aft" *̂1" the Elstablishment of a Soil
and Vegetative Cover;
Post-Remedial Construction airborne asbestos air samplingwill be initiated after the establishment of a soil and
vegetative cover. Establishment of a vegetative cover will be
considered adequate after three mowings of the planted grass.
The data obtained from these monitoring events will be
utilized to determine the ambient air quality around the
Disposal Area, and the need for any contingency measures.

2.3 Samplincr/Monitorinq Schedule
As mentioned earlier, pre-remedial construction sampling will be
conducted for a period of five days before the start of remedial
construction. The perimeter air sampling during construction will
be carried out during initial phases of construction
(approximately the first six to eight months after the start of

Construction) as defined earlier.
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The Post-Remedial Action sampling for asbestos win be conductedafter the establishment of a soil and vegetative cover and every
five years thereafter for a period of 15 years (number of samplingevents - 4). After the 15 years, U.S. EPA will evaluate the need
for further monitoring.
The project schedule for Post-Remedial Action air monitoring forasbestos is presented in Figure 2 of the Work Plan. Provisionsfor personal-air înariitoring during Remedial Construction arepresented in the Health and Safety Plan (Attachment G).

3.0 PflLiJBCT CPGANIZATKH AND
3.1 Organization

The project organization for air sanpling/monitoring activities is
presented in Figure C3-1.

3.2 Responsibilities
Overall project supervision and coordination will be the
responsibility of the Manville Project Coordinator. He will beresponsible for accomplishing the tasks as per the directives of
the "Consent Decree", as well as interacting with and reporting to
the U.S. EPA and Illinois EPA (IEPA) .
All project functional responsibilities lie with Manville' s
Remedial Construction Manager (RCM) . He will be responsible foroverseeing project tasks and ensuring their accomplishment. He
will also be responsible for reporting the project progress to the
Manville Project Coordinator and interact with U.S. EPA and IEPA
on an as needed basis.
Overall coordination of on-site sampling activities will be theresponsibility of the Cuntr actor/Consultant Site Manager (CSM) .
He will coordinate, direct and supervise subcontractors and
sampling teams.
An independent Quality Assurance Monitor (QAM) will be responsible
for reviewing project documents and reports with respect to their
confonnance to the quality assurance objectives.
A contractor/laboratory will be identified for field sampling and
measurement and data assessment. Clayton Environmental
Consultants and Environmental Monitoring Systems (EMS) will be
utilized for asbestos analyses as discussed earlier in QAPP C-l.
However, asbestos fiber counting of one sample from short duration
perimeter air monitoring may be accomplished on site by using PCM
- NIOSH 7400 method to obtain timely information needed to modify
dust suppression activities. U.S. EPA/TEPA representatives will
be notified in advance of all monitoring/sampling activities.
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4.0
4.1 Level of QC Effort

Field blanks, lab blanks, lab duplicates/replicates and
calibration standards will be analyzed to provide a means toassess the quality of data resulting from the field sampling and
lab analysis.
The general level of the QC effort for Post Rpmprllal ConstructionAir Monitoring Activity will be analyses of one field blank forevery group of sampling location on-site and off-site. Also, onesample filter will be analyzed as a lab replicate and one as the
lab duplicate (a lab duplicate filter counted by differenttechnician) for every ten or less samples (filters) collected from
on-site sampling locations (excluding blanks) . The lab replicate
is defined as preparation and analysis of one more 3 square mm.
(grid) filter piece by the same analyst. The lab duplicate
analysis will involve one preparation only, but counting will be
performed on the same grid by two analysts.
The general level of QC effort for pre-construction and first week
of heavy construction air monitoring and perimeter air monitoringduring construction will include the analysis of one field blank,
one lab duplicate and one lab replicate for every ten or less
samples to be analyzed by TEM method.
The general level of QC effort for short-duration, concurrent air
monitoring during cot is traction will be analysis of one field blank
and one lab duplicate for every ten or less samples analyzed by
KM (NIOSH 7400) method.

4.2 Accuracy and Precision
The short duration, concurrent perimeter monitoring samples will
be analyzed by Phase Contrast Microscopy (KM) - NIOSH 7400
method. KM method does not differentiate between asbestos or any
ether types of fibers. All selected 12-hour and 24-hour
monitoring samples will be analyzed by transmission electron
microscopy (TEM) , as outlined in the "Methodology for the
Measurement of Airborne Asbestos by Electron Miscoscopy", prepared
by Yamate et al under U.S. EPA contract number 68-02-3266, which
is the best available technique for differentiating asbestos
fibers from non-asbestos fibers. Also, TEM allows measurement of
small as well as large individual fibers. If bundles or clusters
are present, TEM, like any other optical technique, will lead to
underestimate fiber n«gs concentratian. Fiber counts by TEM can
be expected to range from 1 to 1000. Thus, from 1 to 3
significant figures may be reported. The precision for analysis
of replicate/duplicate samples will be +25%.
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Sample sizes for post-remedial Construction asbestos airmonitoring have been selected to ensure that nshpqtns fiber
concentrations at the waste dispogil site and off-site will beestimated with reasonable precisian. If the coefficient ofvariation (standard deviation divided by the mean) is 150%, theestimated concentrations are expected to have estimation errors
which are no greater than the true mean by ±75%.
Estimated limit of detection by KM is 7 fibers/mm2 of the filterarea.

4.3 Completeness. REjuresen*'*'*'-'iven'*5-'5 and
The procedures used to obtain the analytical data, as documentedherein, are expected to be complete, representative and willprovide comparable data. It is expected that the labs chosen foranalysis will provide data meeting QA criteria for 95 percent of
all samples tested. All samples will be analyzed using same PCMor TEM Analytical Methods as fH trussed in Sections 4.1 and 4 .2 .
The results will be expressed in fibers/c.c. of air at standard
conditions. All samples will be collected by following the method
specified in the QAPP. Chain of custody procedures will becarried out to preserve the integrity of the samples. Sample
handling will be such that fibers deposited are not disturbed fromthe filters.

4.4 facilities and Efryicroent
The field sampling equipment is identified in the monitoring/
sampling plans (Appendices C3-A and C3-B) . Selected laboratoriesare properly equipped to perform the asbestos analyses. The
selected laboratory will be subject to performance and system
audits for approval/disapproval by the OEMS of U.S. EPA Region V.

5.0 SAMPUHG PROHUUKtS

Procedures to collect ambient air samples for asbestos analysis during
different monitoring activities are described in the sampling/
monitoring plans presented in Appendices C3-A and C3-B.

6.0 SAMPLE CDSTOCY

6.1 Sample Handling. Shipping and Custody
Samples will be handled and shipped as described in the sampling
plans C3-A and C3-B. Each sample will be issued a unique project
identification number to be determined in the field.
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6.2
A field logbook win be Maintained and the following information
will be recorded;
0 Name and signature of field operator.0 lot or assigned batch nunber (or any other identifiable

number).0 Filter type e.g., Millipore (ICE), Nuclepore (polycarbonate).0 Date of record,o Station location and Number,o Use of filter, (i.e., field blank, lab blank, or test
blank).0 Condition of sample.0 Sample flow rate at start of sampling period.0 Start time.0 Stop tins.0 Sample flow rate at end of sampling period.0 Any specific instructions/coninents.

A traceability packing slip will be filled out in the field. Thesamples will be either band carried or shipped to the laboratory
for chemical analyses, where the package contents will be compared
to the traceability packing slip (chain of custody). After the
samples are logged in, they will be placed in suitable storage
areas in the lab.

6.3 Project File
A project file will be Tmintainfri by Manville Remedial
Construction Manager which will contain conplete projectdocumentation including project plans, specifications, field
sanpling documents, and the analytical data provided by the lab.

7.0 JblJU I tyPVT

All field equipment, as appropriate, will be calibrated according tothe standard operating procedures reconnended by the manufacturer.
Also, some of the field equipment will be calibrated as follows:

7. 1
Potameters will be checked, cleaned if necessary, then calibrated
prior to the first sanpling trip, as per the standard operating
procedures. Air bubble calibration may be used for air flow
calibration of rotameter as well as sanpling pumps.

7.2 Dry Gas Meter
The Dry Gas Meter will be checked and calibrated prior to the
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8.0

start of the sampling event and once every week, as per the
manufacturer's standard operating procedures.
All the laboratory equipment will be calibrated as per thelaboratory's standard procedures and as prescribed herein.

7.3 TEK.
shall be calibrated routinely for camera constantibe camera constant determination and EDpattern analysis will be achieved by using a carbon coated grid onwhich a thin î" of gold has been sputtered or evaporated. Thecalibration must be done on the fi tvmagnont1 screen

at the grid opening magnification (if used) and at themagnification used for fiber counting.
Standard materials of known asbestos type will be used as
reference for fiber morphology and electron diffraction patterns.
National Bureau of Standards standard filter preparations of knownasbestos concentration will be used to assess the accuracy of the
TEH method.
For the TEM calibration, manufacturer's standard procedures andU.S. EPA •npomyioirî prj procfidures will be used.

7.4 Routine calibration of microscope will include a calibration ofWalton-Beckett graticule, a check of microscope adjustments, a
check of phase-shift-detection limit, a quality control of fibercounts and reproducibility as per manufacturer's and OSHA's
procedural guidelines as specified in Appendix A of 20CFR1926,
published on June 20, 1986.

All air samples will be transported to the laboratory carrying out the
chemical analysis and will be kept encoded during microscopic analyses.
They will be decoded by the QA monitor after all analyses are
completed. Upon receipt of filters, the laboratory will record in a
laboratory logbook the sample numbers, date they were received, and any
macroscopic identifying characteristics of particular filter samples.
This includes r^pag0^ or smudged areas on the filter surface, lack of
uniform sample deposition, unattached particulate or debris, unusually
heavy-appearing deposit concentrations, or other evidence of unusual
condition.
Analysis will be by PCM for short-duration, concurrent perimeter air
samples and by TEM for all selected 12-hour and 24-hour monitoring air
samples. One of the two laboratories, Clayton Environmental
Consultants and Environmental Monitoring Systems (EMS) will be utilized
for asbestos analysis.
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s.i Analysis bv
Analysis of filters by KM method will be in accordance withprocedures outlined in Appendix A of 29CFR 1926, published on June
20, 1986 and sunmarized below.

8.1.1 Fiber counts shall be made by positive phase contrast using amicroscope with an 8 to 10 X eyepiece and a 40 to 45 X
Objective for a tyTfc*"! FMtjtri'f jrarHnn of ^tff rnHtmt'oly 400 X
and a numerical aperture of 0.65 to 0.75. The microscopeshall alsr> be fitted with a green or blue filter.

8.1.2 The microscope shall be fitted with a Walton-Beckett eyepiecegraticule calibrated for a field diameter of 100 micrometers
(+2

8. 1 .3 Hie phase-shift detection limit of the microscope shall be
about 3 degrees measured using the HSE phase shift test slide
as outlined below:
a: Place the test slide on the microscope stage and center

it under the phase objective.
b: Bring the blocks of grooved lines into focus.

Note: The slide consists of seven sets of grooved lines(20 grooves to each block) in descending order ofvisibility from sets 1 to 7, seven being the least
visible. The requirements for asbestos, tremolite,
anthophyllite, and actinolite counting are that themicroscope optics must resolve the grooved lines in set
3 completely, although they may appear somewhat faint,
and that the grooved "Hnpg in sets 6 and 7 must be
invisible. Sets 4 and 5 must be at least partially
visible but may vary slightly in visibility between
microscopes. A microscope that fails to meet these
requirements has either too low or too high a resolution
to be used for ashPistnR, tremolite, anthophyllite, and
actinolite counting.

c: If the image deteriorates, clean and adjust the
microscope optics. If the problem persists, consult the
microscope manufacturer.

8. 1 .4 Each set of samples taken will include 10 percent field
blanks for asbestos analysis. The blank field results shall
be averaged and subtracted form the analytical results before
reporting. Any samples represented by a field blank having a
fiber count in excess of 7 fibers/ 100 fields shall be
rejected.
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8.1 .5 Ihe samples -«fr»il be mounted by the aoetone/triacetin methodor a method with an equivalent index of refraction andsimilar clarity.
8.1 .6 Observe the following counting rules:

a: Count only fibers equal to or longer than 5 micrometers.Measure the length of curved fibers along the curve.
b: Count all particles as asbestos, tremolite,anthophyllite, and actinolite that have a length-to-width ratio (aspect ratio) of 5:1 or greater.
c: Fibers lying entirely within the boundary of the Walton-Beckett graticule field shall receive a count of l.Fibers crossing the boundary once, having one end withinthe circle, shall receive the count of one half (1/2).

Do not count any fiber that crosses the graticule
boundary more than once. Reject and do not count any
other fibers even though they may be visible outside the
graticule area.

d: Count bundles of fibers as one fiber unless individual
fibers can be identified by observing both ends of an
individual fiber.

e: Count enough graticule, fields to yield 100 fibers.Count a minimum of 20 fields; stop counting at 100
fields regardless of fiber count.

8. 1 .7 Blind recounts (lab replicate) shall be cnndunted at the rate
of 10 percent.

8.2 Analysi? ^y *CTM
Level n analysis, as stipulated in "Methodology for the
Measurement of Airborne Asbestos by Electron Microscopy" byYamate, Agarwal & Gibbons under U.S. EPA contract no. 68-02-3266
will be carried out. Level H analysis will include Level I
analysis plus chemical elemental analyses. Morphology, size, SAED
pattern and chemical analysis will be obtained sequentially. By aprocess of elimination, mineral fibers will be identified as
chrysotile, amphibole, ambiguous, or "no-identity" by morphology
and SAED pattern. X-ray elemental analysis may be used to
categorize the amphibole fibers, identify the ambiguous fibers,and
confirm or validate chrysotile fibers. Alternately, the TEM
method, utilized during earlier sampling during RT may be used asdescribed below.

8.2 . 1 Any damaged areas removed prior to sample preparation will be
mounted on glass slides using double-sided adhesive and the
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diameter of the effective filter area will be measured. Thetotal effective filter area and damaged areas of sampleshould be accurately recorded for subsequent
of

8.2.2 ffani?!? Prwanrt.l°n
If a Mixed <"toi i "i ose P^ay (millipore) filter is us**i during
sampling, then *tre sample preparation method utilized will beone of the methods presented in Section 7, page 61, of the"Methodology for the Measurement of Airborne Asbestns by
Electron Microscopy*1 by Yamate, et.al.
If the polycarbonate (nucleopore) filter is used during thesampling, then the procedures described in this Section
(8.2.2) or as described in Section 5 of of the above
mentioned document by Yamate et.al. shall be followed.
Attach the Nuclepore filter tautly to a clean, labeled
(sample no., date) 1 x 3 in. glass slide. Coat the filter
with an approximately 40-sm thick carbon film (NationalSpectroscopic Laboratories carbon rods) by vacuum
evaporation. The film thickness need be sufficient only to
provide support for the deposit sample.
Transfer the polycarbonate filter deposit to a 200-meshelectron microscopy copper grid (E.G. Full am) by cutting a 3-mm square portion from the filter using a clean, single-edged
razor blade. Place this deposit side down on the electron
microscopy (EM) grid which, in turn, has been set upon asmall, correspondingly labeled portion of lens tissue paper.
Place the film, grid and lens paper on a Jaffe dishconsisting of a copper screen supported on a bent glass rodin a covered 90-nm glass petri dish. Pour reagent grade
chloroform (J.T. P^V***- Company) into the dish to saturate thelens paper without submersing the grid and sample. Keep the
cH<&\ covered at room taqperature for 2 hours. Shift the
prepared sample to a clean petri dish with fresh chloroform.
Heat to 40° C for 10 minutes to provide a washing procedure.
While it is still wet, place the sample grid in a small
gelatin capsule. Tape the capsule to the slide that has the
remaining coated polycarbonate filter, and store until
analysis.

8 .2 .3 Microscopic Procedure
Examine the EM grid under low magnification in the
transmission electron microscope to determine its suitability
for examination under high magnification. Ascertain that the
loading is suitable and is uniform, that a high number of
grid openings have their carbon film intact, and that the
sample is not contaminated excessively with extraneous debris
or bacteria.
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Scan the EM grid at a screen magnification of 20,OOOX.Record the length and breadth of all fibers that have anaspect ratio of greater than 5:1 and have substantiallyparallel sides. Observe the morphology of each fiber throughthe 10X binoculars and note whether a tnhnlar structurecharacteristic of chzysotile asbestos is present. Switchinto selective area electron diffraction (SAED) mode andobserve the diffraction pattern. Note whether the pattern istypical of chzysotile or anphibole, ambiguous, or neitherchzysotile nor anphibole. Ose energy disbursing X-rayanalysis where necessary to further characterize the fiber.Take pictures as desired representing the sample type,f j t>°r/ pM"*" i r* V13t*m° d< .wi-r j)iTfr\nji f or characteristic SAED
patterns of chzysotile and specific amphibole types.Count the fibers in the grid openings until at least 100
fibers, or the fibers in a "Jnip*™ of 10 grid openings, have
been counted. Once counting of fibers in a grid opening hasstarted, the count will be continued though the total count
of fibers may be greater than 100. To insure uniformity of
grid opening dimensions, examine several 200-mesh grids by
optical microscopy and measure roughly 100 openings per grid.
Average these dimensions to provide a standard grid opening
area.

8 .2 .4 Calculations
Calculate using the following equation, fiber number concentration
expressed as the total number of fibers/volume of air:

no. ofFiber Count = fibers x area* x dilution factor**
counted factor volume sampled, nP

Where:
*Area = fto^i effective filter are^. cm2-)
Factor (no of grids examined) (average area of an

EM grid opening, cm2)
**Dilution factor takes into account sample dilution during
ashing and refiltering and transfer to the EM Grid. The
factor = 1 .0 for samples collected on Nuclepore filters.
Calculate fiber mass for each type of asbestos in the sample by
assuming that the breadth measurement is a diameter, thus, the
mass can be calculated from:

Mass (ug) = JT [(length, urn) x (diameter, urn)2] (density,
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The density of chrysotile is assumed to be 2.6 g/cm3. and of
amphibole, 3.0 g/cm The ««**« concentration for each type of

s then >7^1rMla>*'<>f1 from:
Total mass of area dilution

Mass Concentration =• all fibers of x factor x factor
of a particular type that type, ua)(ug/m3) volume of air sampled

Record the fiber bundles and clusters as such but do not includethem in the mass calculation or the fjhmr count. The fiberclusters and fiber bundles are not included in the masscalculation because (1) it is difficult to assign the third
dimension to the two-dimensional observation of the aggregates,
(2) it is difficult to determine void space within bundles and
clusters, and (3) since the bundles and clusters make up only
about 2% of the item count, one cannot be certain of the even
distribution throughout the filter.

9.0 DftIA RtUJLTKU. VRLUWyffK AND BKKJKi'ING
The analytical laboratory will review appropriate laboratory qualitycontrol data to assure the validity of the analytical results providedto the contractor. As a minimm, the guidelines listed below will befollowed:

0 When calculations are made by hand, 2 people will spot check
some calculations independently and then compare results;
correct if necessary.

° When computer is used, data entry will be verified; programs,
formulae, etc., will be tested with sample data previouslyworked out by hand.

0 When statistical software packages are used, tests of reason
will be applied; on outputs, double-check sample sizes,
degrees of freedom, variable codes, etc. ; be alert foroutliers.0 When reporting numerical results, computer generated outputs
rather than retyped tables will be used to the extent
possible. When possible, • reported tables will be compared
for consistency in variable codes and values, sanple sizes,
etc. In all cases, data validation activities shall be
documented and records kept of any necessary corrective
action in the appropriate notebook.
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Fun analytical and QC documentation win be prepared and retained by
the laboratory. An raw data generated from analyses of samples,
blanks, duplicates and replicates win be checked to meet establishedQA objectives and reported to the 3OVCSM. ftoere test data have beenreduced, the method of reduction win be described in the lab report.
Standard statistical techniques win be used to estimate mean airborneasbestos concentration for the on-site and off-site samples conectedduring post P**"**^! Action air monitoring events. A 95% confidenceinterval win be obtained to provide a measure of the error involved in
the estimation.
Comparisons between the disposal site and background concentrations
win be made. Power (confidence level) calculations win be made toindicate the power of the statistical tests to detect differences
between means.
No statistical techniques win be used to estimate fiber concentrations
for samples conected during Pre-Remedial and during Kfimedia.1.
Construction monitoring activities.

10.0 INTERNAL QC CHECKS
The internal QC procedures associated with testing of asbestos win be
in accordance with Section 4.0 of this document. Also, data entrychecks and data transfer checks win be carried out as part of internal
QC checks.

11.0 .mflKMRNCE AND S¥gITM ADDH5
Performance and system audits provide the primary means for external
monitoring of this project. These audits will be performed during the
field sampling by an individual appointed by the QA monitor.

11.1 Performance Audits
11.1. a Device to be Audited Audit Device

Pump Flow Meters
ll.l.b Performance A^jt Procedure

° Verify calibration of the flow meters against
standard reference device.0 Review EPA standard methods and/or other test protocols.

° directly measure flow rate against rotameter.0 Record an data on performance audit form. In general,
an reported values should be within 10% as compared
to the audit device.
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11.2
11. 2. a Area to be

i | ]

11. 2. b System
0 Review test procedures and protocols.0 Obtain standard audit fora.0 Observe the performance of each task.0 Ask questions as required.
The Quality Assurance Auditor is responsible for monitoring
and auditing the performance of the QA procedures listed inthis plan. He will maintain continuous ccnmunication with
the RoycSM. Also, external audits nay be performed by the
Contract Project Management Section (CTMS) of Region V,
Central Regional Laboratory (CRL) .

12.0
Preventive maintenance on all field equipment will be carried out inaccordance with their standard operating procedures. A routine
preventative maintenance program may be conducted by the laboratory for
laboratory equipment.

13.0 DRIR. A-^fc^-g-frlfcyr PROdlXlRES
The Quality Assurance Monitor/Auditor will review the analytical
results for compliance with established QC criteria. Any problems
arising during sample collection, packing, shipping or analysis will be
taken into consideration during the data assessment.

14.0 H33JBACK AND OCRRULTIVE ACTION
The types of corrective action procedures which will be used are:

0 On-the-spot, immediate corrective action.0 Closed-loop, long-term corrective action.
14.1 On-the-Spot Corrective Action

This type of corrective action is usually applied to spontaneous,
non-recurring problems, such as an instrument malfunction. The
individual who detects or suspects non-conformance to previously
established criteria or protocol in equipment, instruments, data,
methods, etc. , immediately notifies his/her supervisor. The
supervisor and the appropriate task leader then investigate the
extent of the problem and take the necessary corrective steps. If

C3-15



a large quantity of data is affected, the task leader must preparea memo to CSty'KCM/Manvine Project Coordinator and the QualityAssurance Monitor (QAM). These individuals win collectively
bow to proceed after due approval from U.S. EFA and IEPA

Work representatives.
14.2 Closed~T/"**\ Ljff-i-Tenn Corrective Action

Long-term, corrective action procedures are devised andimplemented in order to pi wait the reoccurrence of a potentiallyserious problem. The QAM is notified of the problem and conductsan investigation of the problem to determine its severity and
extent. The QAM then files a corrective action request with theappropriate Task Leader, with a copy to the CSM/PCM, requestingthat corrective measures be put into place. Suggestions as to theappropriate corrective action win also be made. The U.S. EPApgmprf-ja] project Manager is responsible for approval of the
corrective action proposed by Manvine Project Coordinator and
QAM.

15.0 QUA^-T^y -̂SSURANCE
The complete and correct implementation of this QAPP win be reviewed
by the RCM/CSM. Any deviation from this QAPP or any concern arisingduring the project requiring significant changes in the QAPP also win
be identified by the RCM/CSM. The RCM/CSM win propose adjustmentsrequired to Manvine Corporation, Project Coordinator and U.S. EPA.After approval by U.S. EPA he win ensure their implementation. The
QA-nelated information win be included in the monthly progress reports
to U.S. EPA, as applicable. No separate QA reports win be submitted.

16.0 SaMPT.THG PEAKS
A plan for Ambient Air asbestos sampling/monitoring to be conducted
after TtenmH-iAL Construction is presented in Appendix C3-A. Appendix
C3-B presents the sampling to be cqrdiyt'<ad before and during the
Remedial Construction.
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1 .0
This sampling plan presents the sampling location, rationale for thenumber of sample locations, sanpling frequency, sanpling procedures and
sample handling and field documentation procedures to be followedduring each sanpling event for airborne asbestos after establishment of
a soil and vegetative cover at the Johns-Manville Disposal Area.
Initial air sampling for asbestos will be carried out after the
establishment of a soil and vegetative cover on the site and repeatedthereafter at five-year intervals for a total period of 15 years. A
complete schedule of sampling events is presented in Figure 2 of the
Work Plan.

2 .0
2.1 Number of Samples

The number of samples needed for a desired level of precision inthe results depends on the magnitude of the variability associated
with all the phases of the sampling and analysis process. Thevariations involved in air monitoring activities at this site
would be:
° Sampling variability - variability d»ie- to wind speed anddirection and atmospheric site stabilizing conditions.
0 Analytical variability - variability between and within

laboratories with respect to air sampling iiistrumentation and
chemical analyses procedures.

Due to the variability associated with sampling and analysis, it
is unlikely that a single air sample concentration will be equal
to the concentration averaged over the entire site for a long
time. The degree to which a single estimate departs from the
area-wide, long-term average is called the estimation error. The
estimation error can be reduced by repeated measurements at a
number of locations.
A range of possible variabilities relative to the expected
concentration can be assumed by using a term called coefficient of
variation (standard deviation divided by the mean). A large
coefficient of variation reflects a high level of variability.
The method to determine the sample sizes (Table C3-A-1) and the
relationship between sample size, coefficient of total variation
and estimation error (Table C3-A-2) have been reproduced from
Exhibit I of June 14, 1984 Consent Agreement for RI/FS at Johns -
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TABLE CS-i-1
Calculating Sample Sizes

The term "estimation error", as used in this plan refers to half of the
length of the 95% confidence interval for the true mean. This
confidence interval will be calculated from the data after they have
been collected and will indicate the magnitude of the error associated
with the estimation of the true mean. If the coefficient of total
variation is small and/or the sample size is large, then the confidence
interval will be short and one will be confident that the true mean ii
not very different from the value estimated from the data. By
"confident" it is meant that 95% of the time the procedure for
calculating a 95% confidence interval results in an interval which
actually includes the true mean.

The formula for the 95% confidence interval is:
X - t (0 .025 , n-

where x and s2 are the calculated sample mean and sample variance,
respectively, and t ( 0 . 0 2 5 , n-1) is the upper 2.5 percent point of the t
distribution with n-1 degrees of freedom. Note that

is the estimation error . The aim is tot (0 .025 , n - l )V s / n

choose the sample size n so that t ( 0 .025 , n - l ) Vs 2/n

is not too large. Suppose it is decided that this quantity should be
no larger than d where is the true mean and d is a fixed proport ion .
For example, if the estimation error is required to be no more than 60%
of the mean, then d would be made equal to 0 . 6 . Then n has to be
chosen so that

( 0 . 0 2 5 , n - 1 ) v/sVn Is less than du.
It is not poss ible to be absolutely sure that for a given sample s ize
the resulting confidence interval is sufficiently small , but it is
possible to attach a probability to the chance that it will be. For
example , it is poss ib le to find n such that the probabi l i ty that the
confidence interval is sufficiently small is 0.9 or 0 . 9 5 , or any other
desired leve l . If the des ired level is 1-B then it is necessary to
find n such that

P[ t ( 0 . 0 2 5 , n - 1 ) 1 du] 1-B
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Table C3-A-1 (continued)

This is equivalent to

0.025,n- l '
If it is assumed that the n samples are independent observations from a
normal distribution with mean u and variance &2 then (n- l ) ( s2/d : has a
x2 distribution with (n-1) degrees of freedom. The problem is thus
reduced to finding n such that

(n- l )nd2u2 _2rt l 2
L t ( 0 .025 , n - l ) J

where
x is the upper B percentage point of the x

2 2 2distribution. Substituting 6 - c u gives

n- l

which can be solved by trial and error.
Table C3-A-2 shows the values of n for different values of the
coefficient of variation ( c ) , the size of the 95% confidence
probabil ity of obtaining an error as small or smaller. For example, if
the coefficient of variation is 100% and one wants to ensure with
probabil ity 0 . 9 5 that the estimation error is no greater than ±50% of
the true mean, then 27 samples are required. If only 22 samples are
col lected then the probabil ity is reduced to 0 . 8 .
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CoefficientofVariation3

100%

150%

Variation, and Estiro
Maximal acceptable

ttmct1 iiHUi ̂  fin flrt^nrti*
—as a perutfliLami ofthe true neanr

25%
50%
60%
75%
80%

100%
25%
50%
60%
75%
80%

100%

"^ITI Tfr y™1

Required
80%

73
22
17
13
12

9

Sample
90%

78
25
19
14
13
10

154 160
44
32
22
21
15

48
35
25
22
16

Sizec

95%

81
27
30
15
14

11
176

50
38
27
24
17

a Standard deviation divided by the mean and expressed as a percentage.
b Based on the 95% confidence interval for the true mean calculated

from the observed data.
c Ihe number of samples required to ensure that the estimation error is lessthan the specified amount in the second column, with a probability of 80%,

90% and 95%.
*Reproduced from Exhibit J of June 14, 1984 Consent Decree for
RI/FS at Johns-Manville Disposal Area between U.S. EPA andJchns-Manville Sales Corporation.
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2.2

Manville Disposal Area between U.S. EEA and Johns-Manville SalesCorporation (see RI Volume H) . Based on this data, a minimm of 25samples on the site will be collected. This sample size wouldprovide an estimation error of + 50% of the true mean at acoefficient of variation of 100%; or an estimation error of ± 75% ifthe coefficient of variation is 15O%, with a 90% probability.
For measurements at the off-site/bactaground locations, a largerestimation error is tolerable. A sample size of 10, collected at two
locations, should suffice.

To achieve 25 on-site and 10 off -site samples, five on-site and two
off-site locations have been selected as per U.S. EEA's suggestions.
These off-site and on-site sampling locations are presented in
Figures C3-A-1 and Q-A-2, respectively.

2.3 Sampling Tiroes. Volumes and Filter Selection
To obtain comparable data with earlier air sanpling events at this
site and based on the likelihood of day-to-day variability in on-site
activity and meteorological conditions; sanpling will be conducted on
five separate days, each, with a sanpling period of 12+ hours.
If dust or any other non-asbestos containing particles are present inthe air at high concentrations, they will overload (clog) the filters
if high sanpling flow rates are utilized.
Establishing a soil and vegetative cover should alleviate theproblems of any excessive dust particles in the air. Preloaded
cassettes with Mixed Cellulose Ester filters (25 mm or 37 mm
diameter, with pore size of 0.45 microns or less) or polycarbonate
filters (37 mm diameter, with pore size of 0.40 micron or less) will
be utilized for sanpling. Approximately 1200 to 1800 liters of air
flow for a 25 mm. diameter filter or 2600 to 4000 liters of air flow
for a 37 mm diamptpr filter will be used per sample.
A flow control orifice will be used in the assembly, if lower flow
rates are warranted, due to filter clogging problems.
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3.0 BODIHffiNT AND SAHPTFR StftTTP
3.1 The sanpling system includes:

0 An open-face filter holdm:0 A flow control orifice0 A pump with muffler0 A method of measuring sampling time
A sampler setup during calibration can be schematically i- To Hows :

~~^^ ft • 1Filter Pvmo *ith [ \——— electrical
^otamfl+tr Mwffl.r (Opt iona l ) TIrTVff (Qp. t i(Optional)

Air bubble calibrator may be used for pump calibration.
3.2 Erp'|j'pn>ent for Msteorolocri.f*l

A wind vane and anemometer shall be used to record wind directionand speed on site. Recorded data will then be used to draw a wind
rose for each day of sampling. Wind velocity and directionmeasurements at each of the sampling locations, twice per day, nay
be used instead of the recorded data collection at one location.

4.0 SAMPLING
4.1 Sampling Protocol

° Number the filter cassette on outside.0 Place the filter cassette in the clamp such that it is
oriented downward at approximately 45 degrees from the
horizontal.0 Start the pump and check plumbing for leak.° Check the flow with flowmeter.0 Ensure that the mechanical vibrations from the pump are
minimal.

° Make appropriate log book entries.
° Conduct sampling.0 After sampling period, check flow with flowmeter and record

it. Record the friTne on timer and record it.0 Stop the punp, remove the cassette and cap it.0 Place the cassette in a cassette holder.0 Prepare for the transportation as required.
4.2 laboratory Blanks

Use filter cassettes from the same production lot number, if
possible. Prior to field sampling, select six filter cassettes
(at least one per box) to serve as laboratory blanks and keep in
laboratory until analysis. These blanks are used to check that
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the filters are not contaminated parlor to or after sampling. Atleast one of these filters will be analyzed for asbestos.
4.3 Field Blanks

During each of the five sampling periods, randomly select onefield blank (filter cassette) from a new box of filter cassettesat each sampling site (i.e., on-site and off-site). This willresult in a total of approximately 10 field blanks. Encode andhandle the blank filters according to the same protocol as thetest filters. Only one blank filter for on-site and off-sitegroup of locations will be analyzed for asbestos. The totalnumber of field blanks to be analyzed win be two for every
sampling event.

5.0 SBMPIE
Total nunber of on-site and off -site samples, number of field and lab
blanks, number of duplicates and replicates to be analyzed in the lab
are specified in Table C3-A-3.

> a*• itVJ^6.0 HgcaurtMi PfajJJgJiTVE BUUJLtffl**ff AND
Lsvel D personal protection will be utilised, including:
0 Disposable Tyvek coveralls,
° Outer gloves,0 Steel-toed boots
unless the Site Safety Officer determines that greater protection is
needed.
Personnel decontamination will be 00111 luctM as described in the Health
and Safety Plan (Attachment G) of the Work Plan. Outer gloves will be
decontamined at the end of each sampling period. Wash and rinse
solutions can be disposed of on site.

7.0 SAMPTR DOGDMPTEATION
An important part of any field program are the observations and
accurate records of the field team. As a minimum, logbook entries
shall include:
0 Name of field operator0 Date of record0 Number and location of site0 Position of sampler within site0 Brief site description (sketch)0 Filter number
° Identification number of pump and
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TABLE
NUMBER OP SAMPLES AND ASBESTOS ANALYSES

Test Sanples Within Within
Field Blanks (filters) the lab the lab Laboratory

Off Site On Site Off Site On Site Duplicate Replicate Blanks

Filters to be
Collected in 5 5 10 25
the field

Filters to be
Collected in
the lab

Filters to be
Analyzed 1 1 10 25

Total analyses within lab = 44



Sample flow rate at start of sampling periodo start time0 Step fciiM0 Sample flow rate at end of sampling period0 Wind rose for the sampling period0 Description of meteorological conditions
lt <5

8.0 SBMPTE BEfrfrKWUflnrM, WXPfiNS AM>
After the completion of sampling for 12+ hours, filter will be handledin accordance with the following ins Inactions;
° Before stopping the pump, rotate filter to horizontal position,

stop the punp and remove the cassette.
0 Cap the cassette and place in a cassette holder.
° Using a rigid shipping container, pack the holder upright in a

itaminating, non-fibrous medium such as "bubble pack".Expanded polystyrene will not be used because of its static charge
potential.
Include a traceability slip (chain-of-custody) detailing number ofsamples, their descriptions, and all identifying numbers or marks,
sampling data, shippers name, etc.
Pack and transport the samples in a container to the laboratories
for analyses.
label the transporting container in a way that will keep theholders and the filter cassettes in a horizontal position.
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PUN
AND DORIMG EBE3QL

1.0
sampling plan presents the sampling locations, sampling frequency,

sampling and sample handling procedures to be followed during thesampling events to be conducted before and during initial phases ofRemedial Obstruction Work.
pri;> Diamorfial CotTS ErVy*1 J Tl Sampling f OT airborne agho^-r>g will be
conducted before the start of grading activities. This sampling eventwill be conducted once, for a period of five days. Hie data obtainedwill indicate the existing airborne asbestos concentrations, if any,
and serve as background data for other sampling activities to beconducted during po^npH-iai construction.
Also, long-duration (24 hours) perimeter air monitoring and short-duration (4-8 hours) concurrent perimeter air monitoring will be
conduct pd during initial phases of p«*«*Ual CoRstruction Work. Initial
phases of Remedial Construction involve site grading and smoothing and
placement of the first layer of sand/soil cover. Data obtained bylong-duration perimeter air sampling will be utilized to assess the
potential iapact on the surrounding environment of on-going RemedialConstruction, and to implement additional dust suppressing measures, ifany are desired. The monitoring results obtained will be compared to
the 24-hour pre-remedial Construction air monitoring data. In theabsence of any guideline on ambient air asbestos fiber concentrations,
0.02 fibers/cubic centimeters by POM and 0.01 fibers/cubic centimetersby TEM, for fibers greater than 5 microns in length will be used for
routine evaluation of dust-suppressing activities. The data obtained
by short-duration concurrent perimeter monitoring will be used to
identify the long-duration air sample to be analyzed by TIM as well as
to indicate the potential short-term impact of PomprHai Construction on
the surrounding environment.
Personal air monitoring will also be conducted during the initial
phases of Remedial Construction work, as presented in Appendix G-C of
the Health and Safety Plan.

2.0 SfoTYTTTCN OF SRMPT.TTC IPCATICN5. NQMEER. KHlJUUiiMCY. TIMR5 AND VDII3ME
2.1 Sampling Location and Number

Selection of sampling locations for long-duration perimeter
monitoring as well as short-duration concurrent perimeter
monitoring will be dependent upon the prevailing wind direction on
each work day. Depending upon the observed and forecasted wird
direction, sampling locations upwind and downwind of the
Construction Area will be chosen. Also, meteorological
measurements will be made by a portable, battery-operated
recording anemometer placed at a suitable location in the vicinity
of the Remed ial. Construction Area. The anemometer will be
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2.2

positioned at a height equivalent to the top of the Disposal Areaso as to monitor local wind conditions. Wind opood and directionwill be routinely decrrigd in order to select samples for analysesduring the prouiaui. Wind velocity and direction measurements ateach of the sampling locations, twice per day, may be used insteadof the recorded data collection at one location. Three perimetersampling locations will be chosen each workday, depending upon theheavy construction area and prevailing winds, for long-durationperimeter monitoring activities. Of these three samplinglocations, two locations representing conditions downwind of theheavy construction area will be chosen for short-duration
concurrent perimeter monitoring.
The three perimeter sampling locations will be chosen from severalavailable perimeter sites, shown in Figure C3-B-1.
Long-duration perimeter monitoring during initial phases of

Construction will involve sampling for a 24-hour duration
each work day at each of the three sites. Short-duration,
ooncurrent perimeter monitoring will involve sampling for a 4-8
hour duration each work day.

The long-duration and shore-duration perimptpr air monitoring will
be omcl|.v?fr*3 before and during initial phases of Remedial
Construction.
Twenty-four (24+1) hours sample will be collected each work day
during long-duration perimeter air sampling. Calibrated Nutech-
or equivalent samplers with preloaded cassette carrying MCE filter(25 mm or 37 mm dî r^^r, 0.45 micron pore size) or polycarbonate
filter (37 mm diampter, 0.40 micron pore size) will be used. A
nominal, air sample total volume of 1200 to 1800 liters for a 25
on filter or 2600 to 4000 liters for a 37 mm filter will be used.
Four to eight (4-8) hour samples will be collected each work day
during short-duration concurrent perimeter air monitoring.Portable samplers with precalibrated pumps and filter cassettes
(preloaded with 25 or 37 mm MCE filters or 37 mm polycarbonate
filters) will be used to sample approximately 1200 to 1800 liters
(for a 25 mm filter) or 2600 to 4000 liters (for a 37 mm filter)
of air.

3.0 EUUliMEIfr AND
A schematic diagram of a Nutech sampler is presented in figure C3-3-2.
This sampler or an equivalent sampler setup will use a preloaded 25 ram
or 37 mm filter cassette.
The short-duration concurrent perimeter sampler will utilize a mixed
cellulose ester filter preloaded in a filter cassette.
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4.0 SBMPUN5
4.1 Siffll?!*^ Protocol

4.2

Manufacturer's and U.S. EPA's pTb'h'«*•**** standard sampling
techniques will be used.

Field Blanks will be encoded and handled according to the same
protocol as the test filters .

5.0
One total number of samples, field duplicates, lab duplicates and lab
replicates to be collected and analyzed during short-duration and long-
duration p^H™**^^ ai-r sampling to be n<n>;frv"!t<°d during the initial
phases of Remedial Construction are presented below:

Blanks Tpgt Sgnplgs fo i r g ^ f ^ s Ir*h Replicajtfss
A B A B A B A B

Filtersto be 2 per 2 per 3 per 3 per -collected week week workday workday
in field
Filters 1 for 1 for 1 per 3 per 1 for 1 for 1 for 1 forto be every every week day every every every every
Analyzed ten ten ten ten ten tensamples samples samples samples samples samples

analyz. analyz. analyz. analyz. analyz. analyz.
A = Long-duration air monitoring (By TEH)B = Short-duration air monitoring (By POM)

Also, during the first week of Remedial Construction, heavyconstruction work is anticipated. During this week and a week prior tothe start of Pemcrjiai work, one long-duration perimeter air sample per
day will be selected from downwind samples and analyzed by TEM. Hence,
five long-duration perimeter monitoring air samples will be analyzed
for the one week prior to beginning Remedial. Construction and five
samples will be analyzed for the first week of heavy construction
(total = 10) . One field blank, one lab duplicate and one lab replicate
will be analyzed in addition to the five samples selected during each
of the two weeks.
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6.0 PgBONAL tKJlML^VK emmEfP MID
Level D personnel pxotacticn will be utilized, including:

0 Disposable Tyvek coveralls,0 Dust mask,0 Outer gloves,0 Steel-toed boots;
unless the Site Safety officer determines that greater protection is
warranted.
Personnel decontamination will be conducted as described in the Healthand Safety Plan (Attachment G) of the Work Plan. Outer gloves will bedecontaminated at the end of each sampling period. Wash and rinse
solutions can be H|gp-«oH of en-site.

7.0
An important part of any fjoid program are the observations andaccurate records of the field team. As a mi'Trimm, logbook entries
shall include:
0 Name of field oerator° Date of record° Number and location of site0 Position of sampler within site0 Brief site description (sketch)
° Filter cassette number0 Identification number of pump and timer0 Sample flow rate at start of sampling period0 Start timeo stop tima0 Sample flow rate at end of sampling period° Description of meteorological conditions

Oocoents
8.0 SBMPIZ tyfcSEKvATlON. PRCKM3UG AND SnurlHS

Throughout the sampling activities both Nuclepore and cellulose ester
filters will be loaded in individual filter cassettes in a clean room.
After the pump has been stopped, filter will be handled in accordance
with the following steps:
° Remove the filter cassette.
0 Cap the cassette and place in a cassette holder.
0 Using a rigid shipping container, pack the holder upright in anoi-contaminating, non-fibrous medium such as "bubble pack".

Expanded polystyrene will not be used because of its static charge
potential.
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Include a traceability «1*p (cfeain-of-custody) detailing number ofsanities, their descriptions and all identifying numbers or marks,
sampling data, shipper's name, etc.
Pack and txansfcjuLt or hand carry the samples in a container to thelaboratories for analyses.
Handle the container in a way that will keep the holders and thefilter cassettes in a horizontal (flat) position at all times(Handling, transport and storage).
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